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ABSTRACT 

Estimates of run composition for the commercial sockeye salmon harvest 
(Oncorhynchus nerka Wal baum) in Upper Cook In1 et were cal cul ated using 
analysis of scale patterns and age composition. Sockeye salmon runs in the 
analysis included: the Susitna River, Kenai River, Kasilof River, Crescent 
River, Fish Creek, Big River, McArthur River, and Chilligan River. Scale 
measurements of age 1.2 and age 1.3 fish from the escapements were used to 
build discriminant functions. Commerci a1 catch samples were classified to 
river of origin with the discriminant functions. Catches of fish from age 
groups other than 1.2 and 1.3 were classified to river by combining results 
from analysis of scale patterns with escapement age composition. 

The return of sockeye salmon to Upper Cook Inlet in 1983 was 6,489,939 fish 
of which 5,049,733 (78%) were commercially harvested. The majority of fish 
harvested by the commercial fishery were of Kenai River origin (58%), 
followed by Susitna River (18%), Kasilof River (9%), Crescent River (6%), 
Fish Creek (4%), Big River (3%), McArthur River (I%), and Chill igan River 
(1%). Rates of exploitation by the commercial fishery were highest for the 
Susitna River (.838), Kenai River (.816), and McArthur River (.808). The 
exploitation rates for Kasilof River (.669) and Fish Creek (.620) were 
similar as were the exploitation rates for Crescent River (.766) and 
Chilligan River (.757). The lowest rate of exploitation was on Big River fish 
( .546). 

Ratios of returns-per-spawner for the 1978 brood year were estimated for the 
Susi tna, Kenai , Kasilof, and Crescent Rivers. The ratios are prel iminary 
because the six-year-old fish returning in 1984 were not included in the 
analysis. Returns-per-spawner from the 1978 brood year equaled: 7.3 for 
Susitna River, 9.1 for Kenai River, 5.4 for Kasilof River, and 4.2 for 
Crescent River. 

KEY WORDS: sockeye salmon (Oncorhynchus nerka), scale pattern analysis, 
linear discriminant analysis, catch apportionment, exploitation 
rates, returns-per-spawner. 



INTRODUCTION 

Sockeye salmon (Oncorhynchus nerka Wal baum) r e tu rn ing  t o  Upper Cook In1 e t  a r e  
a mixture of  runs  from numerous r i v e r s .  Systems which c o n t r i b u t e  t o  t h e  
r e t u r n s  of sockeye salmon a r e  t h e  Kenai, Kas i lo f ,  and Sus i tna  Rivers ,  
followed in  magnitude by Crescent River and Fish Creek. Other r i v e r s  known t o  
support  sockeye salmon but f o r  which d a t a  a r e  l i m i t e d  inc lude :  McArthur 
River,  Chakachatna River (major spawning t r i b u t a r y  i s  t h e  Ch i l l i gan  River ) ,  
Big River ,  Packers Creek, Beluga River ,  and Cottonwood Creek. Because t h e  
migrat ion of t h e  var ious  runs through t h e  f i s h e r y  over lap  s p a c i a l l y  and 
temporal ly ,  t h e  commercial f i s h e r y  harves ts  d i f f e r i n g  propor t ions  of f i s h  
from each r i v e r  system. Estimates of ca tch  composition a r e  needed by f i s h e r y  
managers t o  a s s i s t  them in s t o c k - s p e c i f i c  r egu la t ion .  Al loca t ion  of t h e  catch 
i s  a l s o  necessary f o r  subsequent ana lyses  of spawner-return r e l a t i o n s h i p s  and 
t h e  eva lua t ion  of escapement goa ls .  

Sca le  p a t t e r n  a n a l y s i s  has been used t o  a l l o c a t e  Upper Cook I n l e t  commercial 
ca tches  of sockeye salmon t o  component r i v e r  systems s i n c e  1978 (Bethe e t  a1.  
1980, Cross e t  a l .  1981, 1982, 1983a, 1983b, 1985a).  I n  1983, s c a l e  p a t t e r n  
a n a l y s i s  was again used t o  i d e n t i f y  t h e  o r i g i n s  of commercially caught 
sockeye salmon. 

The Upper Cook I n l e t  management a r ea  i s  divided i n t o  two f i s h i n g  d i s t r i c t s ,  
t h e  Northern and Cen t r a l ,  which inc lude  a l l  waters  nor th  of Anchor Point  
(F igure  1 ) .  There a r e  a d r i f t  f i s h e r y  and f i v e  s e t  n e t  f i s h e r i e s  i n  t h e  
Central  D i s t r i c t :  Central D i s t r i c t  wes t - s ide ,  Kalgin Is1 and, Sal amatof Beach, 
Kal i fonsky Beach, and Cohoe/Ninilchi k Beach. There a r e  two s e t  n e t  f i s h e r i e s  
wi th in  t h e  Northern D i s t r i c t :  t h e  Northern D i s t r i c t  e a s t - s i d e  and t h e  
Northern D i s t r i c t  wes t - s ide .  

The commercial ha rves t  i n  1983 was 5,049,733 sockeye salmon; compared t o  an 
average ca tch  from 1954 through 1982 of 1.2 mil l  ion sockeye salmon. The 
number of permits  i s sued  f o r  t h e  Upper Cook I n l e t  a r ea  has averaged 557 d r i f t  
ne t  and 738 s e t  ne t  permits  annual ly s i n c e  1976 and t h e  ex-vessel  value of 
t h e  commerci a1 sockeye salmon harves t  i n  1983 was approximately $23.4 
m i l l i o n .  

This  r e p o r t  bu i ld s  upon t h e  ca t ch ,  escapement, and age composition d a t a  base 
compiled by Cross (1985b) f o r  t h e  1983 r e t u r n s  of salmon t o  Upper Cook I n l e t .  
I t s  o b j e c t i v e  i s  t o  apport ion t h e  1983 commercial harves t  of sockeye salmon 
t o  run of o r i g i n .  We expanded t h e  1983 ca tch  a l l o c a t i o n  t o  inc lude  not only 
t h e  f i v e  p r inc ipa l  runs (Kenai , Kasi 1 o f ,  Susi t n a ,  Crescent Rivers ,  and Fish 
Creek) ; but a1 so  t h r e e  small e r  systems (Big, McArthur, and Chi1 1 igan Rivers ) .  
Estimates of run composition f o r  t h e  ca t ch  a r e  combined with e s t ima te s  of 
escapement t o  provide e s t ima te s  of r e t u r n  by r i v e r  system. The r e s u l t s  of 
t h i s  a n a l y s i s  add t o  t h e  spawner-return d a t a  base f o r  Upper Cook I n l e t  
r epo r t ed  by Cross e t  a1. (1983b, 1985a).  



Figure 1. The Upper Cook Inlet area showing the location of the Northern and 
Central Districts and the major sockeye salmon spawning drainages. 
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METHODS 

Catches and Escapements 

Commercial, sport ,  and personal-use catch s t a t i s t i c s  presented in t h i s  report 
are documented by Cross (1985b). 

Commerci a1 catches were obtained from computer summaries of sales receipts 
((dated 31 August 1984) compiled by the A1 aska Department of Fish and Game 
(ADF&G), Division of Commercial Fisheries. Sport and personal-use dip net 
harvests were estimated from an annual mail survey conducted by the Division 
of Sport Fisheries (ADF&G) . Catches reported for  the Kasil of River personal - 
use g i l lne t  fishery were estimated from returned permit forms by the Division 
of Commercial Fisheries. 

Escapements of sockeye salmon t o  r ivers  in Upper Cook Inlet  are estimated 
with various methods and the figures used in t h i s  analysis are documented by 
Cross (1985b). 

Side-scanning sonar i s  used to  enumerate the returns of sockeye salmon t o  the 
Susitna River a t  Susitna and Yentna Stations, and t o  the mainstems of the 
Kenai , Kasi 1 of ,  and Crescent Rivers. A mark-recapture program i s  conducted t o  
estimate escapements of salmon past Sunshine, Talkeetna, and Curry Stations 
on the Susitna River. Weirs are used t o  count salmon returning to  Fish Creek, 
Packers Creek, and Wolverine Creek (tributary of the Big River). Escapements 
of sockeye salmon into Russian River, Hidden Creek, and Quartz Creek 
( t r ibutar ies  of the Kenai River) are also monitored by weirs. Aerial surveys 
are conducted on the following r iver  systems t o  index abundance: McArthur 
River, Chakachatna River, Big River, Be1 uga River, Chickal oon River, Bishop 
Creek, Mystery Creek, and Nancy Lake. 

Aqe Composition 

Ages of sockeye salmon in the catch and escapement were determined by 
examining scales.  Scales were collected from the l e f t  side of the f ish 
approximately two rows above the la teral  1 ine and on the diagonal row 
downward from the posterior insertion of the dorsal f in  (INPFC 1963). Scales 
were mounted on gummed cards and impressions made in cellulose acetate 
(Clutter and Whitesel 1956). In addition t o  scales,  otol i t h s  were collected 
from carcasses of spawned-out sockeye salmon from the McArthur and Chilligan 
Rivers. Ages were recorded in European notation1. 

European formula: Numerals preceding the decimal re fer  t o  the number of 
freshwater annuli, numerals following the decimal are the number of 
marine annuli. Total age from the brood year i s  the sum of these two 
numbers. 



Commerci a1 Catch: 

The age composition of the commercial harvest of sockeye salmon was estimated 
with s t r a t i f i e d  systematic sampl ing programs according t o  Cochran (1977). 
Sampling was designed so that  suff ic ient  numbers of f ish were sampled t o  
simultaneously estimate the true proportion of each majaor age group in the 
catch within +5 percentage points 90% of the time. 

Sockeye salmon were sampled from each of the eight major f isheries:  Northern 
Distr ic t  east-side s e t ,  Northern Distr ic t  west-side s e t .  Central Distr ic t  
d r i f t ,  Central Distr ic t  west-side se t .  Kalgin Island s e t ,  Salamatof Beach 
s e t ,  Kalifonsky Beach s e t ,  and Cohoe/Ninilchik Beach se t .  The number of time 
s t r a t a  selected for  sampling differed among f i sher ies ;  b u t  generally depended 
on the rapidity of change in age composition as estimated from previous years 
data. Detailed age and sex composition by fishery and time are reported by 
Cross (1985b). 

Sport and Personal -Use Catch : 

Scales were not collected from sockeye salmon harvested by the sport or 
personal -use dip net f i sher ies .  The age composi t ions of the respective 
escapements were applied to  these catches to  estimate the harvest by age. 
Scales were sampled from catches made by the Kasilof River personal -use g i l l  
net f ishery. 

Escapements: 

Scales were collected from and the age composition estimated for the 
escapement of sockeye salmon t o  17 r iver  systems in Upper Cook Inlet .  Cross 
(1985b) documents the sources for  the escapement age composition presented in 
t h i s  report .  

Fishwheel s were used t o  capture f ish for  sampling on the Susitna River ( a l l  
s t a t ions ) ,  mainstem of the Kenai River, Kasilof River, Crescent River, and 
Big River. Fish were sampled a t  weirs on the Russian River, and from Quartz, 
Hidden, Fi sh, Packers, and Wolverine Creeks. Scal e sampl es were col 1 ected 
from carcasses during the peak of spawner die-off from the McArthur and 
Chilligan Rivers. 

The number of scales sampled and the dates a t  which they were sampled varied 
among the r iver  systems. Sampling programs a t  Susitna Station, the mainstem 
of the Kenai River, and the Kasilof River were s t r a t i f i e d  through time. The 
age composition for  each time stratum was weighted by the sonar count for 
that  time period t o  calculate a seasonal estimate. For the other r ivers ,  
daily samples were added together over the season and proportions by age 
group were calculated for one time stratum. Detailed age and sex composition 
by r iver  and time are reported by Cross (1985b) 

Catch A~portionment 

Linear discriminant analysis (Fisher 1936) of scale patterns was used t o  
allocate the 1983 Upper Cook Inlet  sockeye salmon harvests to  run of origin.  



Scale Pattern Measurements: 

Scale impressions were projected aat lOOX magni f i  cat i  on using equipment 
similar to  tha t  described by Ryan and Christie (1976). Scale measurements 
were recorded on computer diskettes from a Talos digi t iz ing t ab le t  connected 
t o  a Vector Graphics microcomputer. Measurements were taken along the 
anterior-posterior axis of each scale.  The distance between each circulus in 
three scale growth zones was recorded (Figure 2) .  The three zones were: (1) 
scale focus t o  the outside edge of the freshwater annulus, ( 2 )  outside edge 
of the freshwater annulus t o  the l a s t  circulus of the freshwater growth 
(freshwater plus growth), and (3) the l a s t  circulus of the freshwater plus 
growth zone t o  the outer edge of the f i r s t  ocean annulus. In addition, the 
total  width of the second ocean annulus was measured from scales of age 1.3 
f ish (Figure 2) .  Seventy-seven scale characters (Table 1)  were cal cul ated 
from the basic incremental distances and circul i  counts. Because f i sh  aged 
1.3 and 1.2 dominated the commercial catch, we limited our measurements of 
scale patterns t o  the 1.3 and 1.2 age groups. 

Discriminant Analysis: 

Escapement samples provided scales of known origin that  were used t o  build 
the 1 inear discriminant functions (LDF) . Commerci a1 catch saml es (sampl es of 
mixed stock proportions) were classif ied with the discriminant functions t o  
estimate the contribution of each r iver  to  the age 1.3 and age 1.2 harvests. 

Selection of scale characters for  each discriminant model was by a forward 
stepping procedure using partial  F s t a t i s t i c s  as the c r i t e r i a  for  
entry/removal of variables (Ens1 ei n e t  a1 . 1977). Variables were added unti 1 
model accuracy ceased to  improve. A nearly unbiased estimate of 
c lassif icat ion accuracy for  each L D F  was determined using a leaving-one-out 
procedure (Lachenbruch 1967). 

Aqe 1.3 Model Construction. A seven-way l inear  discriminant model was 
constructed from scale measurements of age 1.3 scales representing f ish 
entering the Susitna, Kenai, Kasilof, Crescent, Big, McArthur, and Chilligan 
Rivers. Fish Creek and Packers Creek were not included in the age 1.3 
analysis because age 1.3 f ish represented small percentages of e i ther  r ivers  
escapement, 0.8% (976 f i sh)  and 29% (5,318 f i s h ) ,  respectively. Models of 
scale measurements for  the Susitna, Kenai, and Kasilof Rivers were 
constructed by weighting scale samples through time based on sonar counts. 
Because of 1 imited sample s izes ,  a l l  available age 1.3 scales were used t o  
construct models representing the other r ivers .  

Other l inear  discriminant models, in addition t o  the seven-way model, were 
constructed as needed t o  cl assi fy catch samples. We assumed that  Crescent, 
Big, McArthur, and Chilligan Rivers did n o t  contribute s ignif icant ly to  the 
east-side beach se t  net harvests. A three-way model of Susitna, Kenai, and 
Kasilof Rivers was used to  classify east-side beach harvests. We also assumed 
t h a t  Kenai and Kasilof Rivers did n o t  contribute significantly t o  the Central 
or Northern Dis t r ic t s  west-side se t  net harvests. A five-way model of 
Susitna, Crescent, Big, McArthur, and Chilligan Rivers was used t o  c lassify 
west-side beach harvests. 



Figure 2. Age 1.3 sockeye salmon scale  showing the zones measured t o  generate 
the variables  to  build l i nea r  discriminant functions. 



Table 1 .  Scale var iables  screened f o r  1 inear  discriminant function analysis  
of ages 1.3 and 1.2 sockeye salmon, Upper Cook I n l e t ,  1983. 

............................................................................................................... 
Variable Variable 

Nurrber brae Zore 

1 
2 
3 (16) 
4 (17) 
5 118) 
6 119) 
7 (20) 
3 121) 
9 (22) 

10 (23) 
11 (24) 
12 (2s) 
13 (26) 
14 
1s 
16 thru 
26 
27 
28 
2'3 
30 

NClFU 
SlFU 
co-c2 
CO-C4 
CO-C6 
co-CB 
C2-C4 
C2-C6 
C2-ca 
C4*6 
C4-m 
C(NC-4)-ElFU 
C(NC-2)-EIFU 
C2-ElFW 
C4-EIFU 
CO-CE/Sl FU . . . 
C (NC-2) -E1FW/SlFU 
SlFUINClFW 
NC 1ST 314 
MRX DIST 
MfiX DISTISIFU 

First Freshwater ihsnulus 

Kunlber of circul i first freshwater 
Slze (nidth) of first freshwater 
Distance, scale focus (CU) to circulus 2 (C2) 
Dlsfance, scale focus to circulus 4 
Distance, scale focus to circulus 6 
Distance, scale fccus to c1rculus 8 
Distance, circulus 2 to circulus 4 
Distarce, circulus 2 to circulus 6 
Distance, circulus 2 to circulus 8 
Distance. circulus 4 to circulus 6 
Distance, circulus 4 to circulus 8 
Distance, circulus (number circuli first freshwater minus 2) to end first freshwater 
Distarce, circulus (number circuli first freshwater minus 4) to erd first freshwater 
Distance, circulus 2 to end fltvt freshwater 
Distance, circulus 4 to erd first freshnater 
Relative widths, (variables 3-13)lSlFU 

fiverage interval between circuli in first freshwater 
Number of circuli in first 3/4 of first freshwater 
Haxinua distance ktneen 2 consecutive circul i i n  first freshrrat er 
Relative ridth, (variable 29)lSlFW 

Plus Growth 

61 NCPG 
62 SPGZ 

Number of circuli i n  ~ l u s  grwth 
Size (width) plus prmth zone 

Freshwater and Plus Growth 

65 X!FW + NCPG Total number of circul; first freshwater and nlus orowth 
66 SiFU + SXZ Total size (nldth) flrst freshwater and plus growth 
67 SlFU/SlFW + SPGZ Relative width, (varlable E)/SlFW + SPGZ 



Table 1. Scale variables screened for  1 inear discriminant function analysis 
of ages 1.3 and 1 . 2  sockeye salmon, Upper Cook In le t ,  1983 (continued). 

Variable Variable 
hluaber Name 

70 
71 
72 (90) 
73 (31) 
74 (32) 
75 (33) 
76 (34) 
77 (95) 
78 (36) 
73 (97) 
80 (98) 
81 (99) 
82 (100) 
83 (101) 
84 (102) 
85 (103) 
€6 (104) 
87 
88 
83 
90 t h r u  

104 
105 
106 
107 
I08 

NclOZ 
SlOZ 
EFW-C3 
EFU-C6 
EF W - C 3  
EF'ri-C12 
EFW-CIS 
C346 
C3-C3 
C3-Cl2 
C3-C15 
C643 
C6-Cl2 
C6-C 15 
C3-C 15 
C(NC-6)-ElOZ 
CINC-3)s 1302 
C3-ElOZ 
C9-El02 
C15-El02 
EFW-C3lSlOZ . . . 
C(NC-3)-E130Z/SlOZ 
SiOZINClOZ 
NC 1ST 112 
PAX DIST 
MRX DISTIS107 

First Marine Rnnulus 
-------------------- 

Number of circuli in f irst  wean zone 
Size (width) first ocean zone 
Distance, erd of freshwater urowth to circulus 3 
Distarce, end of freshwater growth to circulus 6 
Distance, erd of freshwater oronth to circulus 3 
Distance, end of freshwater qrcwth to circu!us 12 
Distance, end of freshwater nrowth to circulus 15 
Distarce, circulus 3 to circulus 6 
Distance, circulus 3 to circulus,3 
Distarce, circulus 3 to circulus 12 
Distance, circulus 3 to circulus 15 
Distance. circulus 6 to circulus 3 
Distance, circulus 6 to circulus 12 
Distance. circulus 6 to circulus 15 
Distance, circulus 9 to circulus 15 
Distarce, circulus (number circuli f i tut  ocean minus 6) to end first  m a n  
Distance, circulus (number circuli f irst  ocean minus 3) t o  end first  ocean 
Distarce, circulus 3 to end of f lrst  ocean 
Distance, circulus 3 to end of f irst  ocean 
Distarce, circulus 15 to end of first m a n  
Relative widths, (variables 72-86)lSlOZ 

Rverane interval between circul i in first ocean 
Number of circuli in f irst  112 of f irst  ocean 
naxinl~n distance betwen 2 ccjnsecutive circuli in f i rs t  ocean 
Relative width, (variable 107)/Sl@Z 

Second Marire Rnnulus 
--------------------- 

103 S20Z Size (width) of second ocean zclr~e 
..................................................................................................................... 



Classification of Ase 1.3 Sam~les.  Linear discriminant models were used t o  
assign unknown samples (age 1.3 scales from the commercial catches) to  stream 
of origin.  Estimates of proportions by run in the catch were adjusted for 
misclassification errors by the model using the procedure of Cook and Lord 
(1978). The variance and 90% confidence intervals for  the adjusted estimates 
were computed using the procedures of Pella and Robertson ( 1 9 7 9 ) ~ .  A catch 
sample was reclassif ied with a model representing fewer runs i f  the adjusted 
proportion was l e s s  than or equal t o  zero for the run in question. 

Run composition estimates for  age 1.3 f ish harvested in the Central Distr ic t  
d r i f t  f ishery were calculated for individual fishing periods. For the 
remaining f i sher ies ,  samples were generally combined across contiguous 
fishing periods and one age 1.3 run estimate for  the pooled time period was 
computed. The number of individual run estimates developed for  each fishery 
depended on the number of sampled time s t r a t a .  In general, f isheries  
harvesting the largest  numbers of f ish were sampled and analyzed the most 
intensely. The number of time s t r a t a  or individual age 1.3 run estimates by 
fishery are: 14  for  the Central Distr ic t  d r i f t ,  7 for b o t h  Cohoe/Ninilchik 
and Kal ifonsky Beaches, 5 for Salamatof Beach, 4 for  the Central Dis t r ic t  
west-side, 3 for  Kalgin Island, and 2 for the Northern Distr ic t  west-side. 
Age 1.3 scales were not measured from Northern Distr ic t  east-side catches 
because of the small numbers harvested. 

We calculated the numbers of f ish aged 1.3 by run in a specif ic  catch from 
the product of the estimate of the run proportion by scale pattern analysis, 
the estimate of the proportion of the catch of t h a t  age, and the catch: 

where: 

C = Catch of sockeye salmon in a fiehery at a given 

time. 

$ = Estimated catch of fish aged 1.3 returning to 
i1.3 

run i. 

According the Cook (1982), the procedures of Pella and Robertson (1979) 
produce variances and confidence intervals which are conservative (too 
large for  specified precision). 



A 
P = Estimated proportion of fish aged 1.3 in the 
1.3 

ca tch .  
A 
S = Estimated proportion of run i aged 1.3 in the 
11.3 

catch. 

The var iance  of t h e  est imated catch of sockeye salmon aged 1 . 3  from each run 
in a  s p e c i f i e d  f i s h e r y  a t  a  given time was ca l cu la t ed  a s  an exac t  var iance  of 
a  product according t o  Goodman (1960): 

fi 2 h 
v CC I = C V C P  Sh I 

A 2 A 

I = V C P  12 t.2 
+ V C S  I P - 

1.3 11.3 1.3 11.3 i1.3 1.3 

The c o n t r i b u t i o n s  by r u n  through time f o r  a  s p e c i f i c  f i s h e r y  were added t o  
e s t ima te  t h e  con t r ibu t ion  t o  t h a t  f i s h e r y  f o r  t h e  e n t i r e  y e a r ;  t h e  var iance  
of t h e  y e a r l y  con t r ibu t ion  was c a l c u l a t e d  a s  t h e  sum of  t h e  var iances  f o r  
each time per iod .  F i n a l l y ,  t h e  con t r ibu t ions  by run t o  each f i s h e r y  were 
added t o  produce t h e  t o t a l  con t r ibu t ion  by run t o  t h e  Upper Cook I n l e t  age 
1.3 sockeye salmon ha rves t ,  and t h e  var iance  of t h e  t o t a l  con t r ibu t ion  by run 
was c a l c u l a t e d  a s  t h e  sum of t h e  var iances  f o r  each f i s h e r y .  Variances 
c a l c u l a t e d  f o r  run c o n t r i b u t i o n s  which were est imated from samples pooled 
over t ime a r e  probably minimum, changes in  age o r  r u n  composition through the  
pooled time per iod  a r e  unknown. 

Aqe 1 .2  Model Construct ion.  Before we cons t ruc ted  t h e  age 1.2 models, we 
p l o t t e d  t h e  major s c a l e  v a r i a b l e s  t o  determine i f  they  were normally 
d i s t r i b u t e d  (an underlying assumption of 1  i n e a r  d i sc r iminan t  a n a l y s i s )  . Plo t s  
of s c a l e  measurements r ep re sen t ing  Kenai River showed t h a t  t h e  number of 
c i r c u l i  (NC1FW) and width (SlFW) of t h e  f reshwater  annulus were bimodally 
d i s t r i b u t e d  (F igures  3 and 4 ) .  We knew from p a s t  s c a l e  examination t h a t  age 
1.2 f i s h  r e tu rn ing  t o  Hidden Creek ( a  t r i b u t a r y  of Kenai River)  have very 
l a r g e  f reshwater  growth which could expla in  t h e  second mode in  t h e  
d i s t r i b u t i o n  of Kenai River f reshwater  s c a l e  measurements. We measured growth 
zones from s c a l e s  represent ing  t h e  1983 sockeye escapement t o  Hidden Creek 
and p l o t t e d  s c a l e  v a r i a b l e s  N C l F W  and SlFW (Figures  3 and 4 ) .  Comparisons of 
t h e  p l o t s  showed t h a t  samples from Hidden Creek were d i s t r i b u t e d  s i m i l a r l y  t o  
t h e  samples comprising t h e  second o r  l a r g e r  mode of Kenai River measurements. 
The mean values of NClFW and SlFW f o r  Hidden Creek samples in  1983 equaled 20 
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KEN91 m 

0.13 , 1 

HIDDEN CREEK 

Figu~e 3, Number of circuli in the first zone of freshwater 
growth measured from scales taken from escapements 
of age 1.2 sockeye salmon in the Kenai River and 
Hidden Creek. 
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Figure 4. Size of the first zone of freshwater growth 
measured from scales taken from escapements 
of age 1.2 sockeye salmon in the Kenai River 
and Hidden Creek. 



and 224, respectively. The escapement of age 1.2 f i sh  t o  Hidden Creek in 1983 
was 9,942 f ish which represented approximately 19% of the total  age 1.2 
escapement into the Kenai River. Similarly, scales in the Kenai River sample 
with NClFW 217 and SlFW ,190 made up  approximately 23% of the total  sample. 
Based on these comparisons, we made the assumption that  scales in the Kenai 
River sample with measurements for NClFW 217 and SlFW 2190 represented Hidden 
Creek f i s h ,  and subsequently removed those scales from the Kenai River model. 
A separate model was constructed from scale measurements representing f ish 
returning t o  Hidden Creek. Subsequently, catch samples were classif ied 
separately t o  Kenai River (minus Hidden Creek measurements) and Hidden Creek. 
A total  Kenai River contribution t o  a specific age 1.2 harvest was estimated 
by combining run proportions for the two categories, Kenai River (minus 
Hidden Creek) and Hidden Creek. 

A seven-way l inear  discriminant model was constructed from scale measurements 
of age 1.2 scales representing f ish entering the Susitna River, Kenai River 
(minus Hidden Creek). Kasilof River, Hidden Creek, Fish Creek, Big River, and 
McArthur River. Crescent and Chilligan Rivers were not included in the age 
1.2 analysis because age 1.2 f ish represented small percentages of e i ther  
r iver  escapement, 10.9% and 2.9%, respectively. Model s of scale measurements 
for  the Susitna, Kenai, and Kasilof Rivers were constructed by weighting 
scale samples through time based on sonar counts. Because of limited sample 
s izes ,  a l l  available age 1.2 scales were used t o  construct models 
representing the other r ivers .  

Other l inear  dis t r ibut ion models were bui l t  as needed t o  c lassify catch 
samples. Fo r  the age 1 .2  analysis, we assumed that  Big and McArthur Rivers 
did not contribute t o  the east-side beach se t  net harvests and constructed a 
5-way model (Susitna, Kenai, Kasilof, Hidden, and Fish) to  classify the 
Cohoe/Ninil chi k Beach catches. We a1 so assumed that f ish returning t o  
Kasilof, Big, and McArthur Rivers were n o t  harvested in the Northern Distr ic t  
east-side se t  net fishery and classif ied those catches with a four-way model 
(Susitna, Kenai, Hidden, and Fish). A four-way model representing Susitna 
River, Fish Creek, Big River, and McArthur River was used t o  c lassify catches 
from the Northern Distr ic t  west-side fishery. 

Classification of Aqe 1.2 Samples. Linear discriminant models were used t o  
c lassify age 1 . 2  f i sh  from the following catches: the Central Distr ic t  d r i f t  
for  a l l  catch periods, Cohoe/Ninilchik Beach from 8 July through 20 July, 
Northern Distr ic t  east-side for a l l  catch periods, and Northern Distr ic t  
west-side for  20 July. All other age 1.2 catches were allocated t o  r iver  
based on the estimate for f ish aged 1.3 (developed from scale pattern 
analysis) and the r a t io  of f ish aged 1.3 t o  f ish aged 1.2 in respective 
escapements as detailed in the section which follows. 

Procedures used t o  adjust for  misclassification of the age 1.2 models, and t o  
compute variances and 90% confidence intervals for the age 1.2 estimates were 
the same as those used in the age 1.3 analysis. Formulas used t o  combine age 
1.2 run estimates through time and t o  calculate the variance of the yearly 
run contributions for the Central Distr ic t  d r i f t  and Northern Distr ic t  east-  
side se t  net f isheries  were the same as those outlined in the age 1.3 
analysis. 



Catch Allocat ion f o r  the  "Other" Age Groups: 

Catches in which only the  age 1.3 were a l located  t o  r i v e r  with sca le  pa t tern  
ana lys i s ,  t he  "other" age groups were apportioned t o  stream of o r ig in  based 
on the  es t imate  f o r  f i s h  aged 1 . 3  and the  r a t i o  of f i s h  aged 1.3 t o  f i s h  of 
o ther  age groups in respect ive  escapements: 

A A A 

S ( A  / A  1 

A i1.3 ij 11.3 
s = - - - - - - - - - - - m e - - - - - - - - - - - -  

where : 

A 
S = Estimated proportion of run i in the catches of 
1 J 

fish aged j .  

n 
Si1.3 = Estinated proportion of run i in the catcher of 

fish aged 1.3. 

A 
A i j  Estimated proportion of age J fish in the 

emcapanent of run i. 

A 
A = Estimated proportion of fish aged 1.3 in the 

eacapenrnt of run i .  

N = Number of runs. 

The numbers o f  sockeye salmon of age i  cont r ibut ing  t o  a  catch were then 
cal cul a t e d  as  : 

where : 

r- 
C = Estimated nunbers of fish aged J in run i caught 

1 3  
in a fishery. 



P 

P = Estineted proportion of fish aged J in a catch. 
J 

C = Nunbers of fish caught. 

Catches f o r  which the  above formulas were used t o  a l l o c a t e  "other" age groups 
include:  a1 1  harvests  from Sal amatof Beach, Kal ifonsky Beach, Central 
D i s t r i c t  west -s ide ,  and Kalgin Is land.  The above procedure was a1 so used t o  
apport in "other" age groups f o r  the  following individual f i she ry  catch dates :  
1  Ju ly  through 6 July and 2 1  July through 15 August f o r  Cohoe/Ninilchik 
Beach, and 27 Ju ly  through 19 July  f o r  the  Northern D i s t r i c t  west -s ide .  

For the  Northern D i s t r i c t  e a s t - s i d e  f i she ry ,  the  age group assigned t o  r i v e r  
of o r ig in  with s c a l e  pa t tern  analys is  was the  1.2 age group. All "o ther"  age 
groups were a l loca ted  t o  r i v e r  using the  above formulas with age 1 . 2  
replacing the  age 1 .3  subsc r ip t s .  

Catches in which the  age 1.2 and age 1 .3  f i s h  were a l located  t o  r i v e r  with 
sca le  pa t t e rn  ana lys i s ,  t h e  "other" age groups were apportioned t o  stream of 
o r ig in  based on the  combined est imates f o r  f i s h  aged 1.2 and 1 .3 ,  and the  
combined r a t i o  of f i s h  aged 1.2 and 1 .3  t o  f i s h  of o ther  age groups in 
respect ive  escapements: 



where: 

= Estinatmd proportion of run i in the catches of 

fiah aged J .  

/' 
S = Estimated proportion of run i in the 
i(1.2,1.3) 

combined catches of fish aged 1.2 and 1.3. 

= Estimated proportion of age J fiah in the 

eecapement of run i. 

/' 

A = Estinated combined proportion of fish aged 
r(1.2,1.3> 

1.2 and 1.3 in the escapement of run i. 

f i  
C = Estimated numbers of age 1.2 fish in run 1 
i1.2 

caught in a fishery. 

r\ 
C = Estimated numbers of age 1.3 fish in run i 
i1.3 

caught in a fishery. 

/' 
C = Estimated numbers of age 1.2 fish caught in 
1.2 

a fishery. 

f i  
C = Eatinated numbers of age 1.3 fish caught in 
1.3 

a fiehery. 
/' 

E = Estimated numbers of age 1.2 fish in the 
i1.2 

escapenent of run 1. 
A 
E = Estimated numbers of age 1.3 frsh rn the 
i1.3 

escapement of run r. 

E = Numbera of fieh escaping in run i. 
1 

N = Number of runs. 



Catches f o r  which the above formulas were used t o  a l loca te  "other" age groups 
include: a l l  harvests from the Central D i s t r i c t  d r i f t  f i shery ,  harvests from 
Cohoe/Ninilchik Beach from 8 July through 20 July,  and harvests from the 
Northern D i s t r i c t  west-side on 20 July .  

Returns 

Numbers of f i sh  returning by age t o  each r i ve r  were estimated by adding the 
commercial catch by r u n ,  the  escapement, and the  sport  and personal-use 
harvests not counted in the escapement. Ratios of re turns  t o  spawners were 
cal cul ated fo r  the  Susi tna ,  Kenai , Kasi 1 o f ,  and Crescent Rivers. Return 
estimates and r a t i o s  of re turns  t o  spawners fo r  years p r io r  t o  1983 were 
taken from Cross e t  a l .  (1983b, 1985a). 

RESULTS AND DISCUSSION 

Catches and Escapements 

Commerci a1 fishermen harvested 5,049,733 sockeye salmon in Upper Cook In1 e t  
in 1983 (Table 2 ) .  The majority (64%) of the  f i sh  were harvested by the  d r i f t  
f i shery which caught 3,222,007 sockeye salmon. Set nets along the  eas t - s ide  
beaches harvested 1,508,963 sockeye salmon which equaled 30% of the  i n l e t -  
wide catch.  Northern D i s t r i c t  f i she r i e s  took 4% of the  catch (184,219) and 
the remaining 2% were caught in s e t  nets along Kalgin Island (62,546) and the  
Central D i s t r i c t  west-side (71,998). Peak catches occurred during the two 
weeks from 8 July  t o  22 July .  

Sport f i shing fo r  sockeye salmon in Upper Cook In l e t  i s  concentrated on the 
Kenai River (Appendix Table 9 ) .  In 1983, an estimated 87,360 sockeye salmon 
were harvested by sport  fishermen on the  Kenai River. An additional 7,562 
sockeye salmon were taken from the Kenai River by the  personal-use dip net 
f i shery . Combined sport  and personal -use harvests of Kasi 1 of River sockeye 
salmon equaled 21,833 f i s h .  Sport catches of sockeye salmon from salmon 
equaled 21,833 f i sh .  Sport catches of sockeye salmon from the  Susitna River 
and Fish Creek were 4,372 and 6,013, respectively.  

Approximately 1.4 million sockeye salmon were estimated t o  have escaped Upper 
Cook In l e t  commercial f i she r i e s  in 1983 (Table 3 ) .  Estimates of t o t a l  
escapement a re  not available fo r  several systems in Upper Cook In l e t  (Big 
River, McArthur-Chakachatna Rivers, Beluga River), therefore the  above f igure  
i s  a minimum estimate.  The la rges t  escapement of sockeye salmon occurred in 
the  Kenai River (630,340), followed by the Kasilof River (210,271), Susitna 
(175,936), Big River (138,189), Fish Creek (1 18,797), and Crescent River 
(92,343). Other r i ve r s  which had substanti  a1 numbers of sockeye salmon 
returning included Packers Creek (18,403) and McArthur-Chakachatna Rivers 
(17,824). 

Aqe Composition 

Sockeye salmon aged 1.3 dominated the  commercial catch, comprising 69% of the 
t o t a l ;  while f i s h  aged 1.2, 2.3, and 2.2 comprised 18%, 7%, and 3%, 
respectively (Table 4 ) .  Catch proportions by age di f fered among the 
f i she r i e s .  Fish aged 1.2 and 1.3 were caught in s imilar  proportions by the  
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Table 2. Sockeye salmon commercial ca t ch  i n  numbers o f  f i s h  by f i s h e r y  and date, Upper Cook I n l e t ,  1983 . 

Nartherr~ Dist. twthern Dist. Central Dist. Central hst. Kaipin lsiand Salamatcaf Hall foresky Cohoelhiln~ lch lk  
Date East-side Set Liest-slde Set Dt-lft West-side 5et 8! 5et Peach Set beach Set Beach Set iotai 
.................................................................................................................................................................. 

Closed 
Cios~d 
C i  ssed 

564 
1,433 
1,723 

Closed 
730 

1, 0.2: 
C 1 osed 
c 1 ~ S e d  
14,620 
C 1 osed 
Closed 
24,221 
Closed 
4,367 

Closed 
6,151 
C 1 osed 
C 1 c6ed 
3,326 
Closed 
Closed 
Closed 

1,051 
2,233 
2,437 
1,221 

35 1 
Closed 

373 

Closed 
Closed 
Closed 

29 
357 
483 

C 1 osed 
200 

I, 286 
Closed 
Closed 
23,090 
Closed 
Closed 
47,961 
Closed 
15,378 
Closed 
15,424 
Closed 
Cl used 
6,845 
Closed 
Closed 
Closed 
2,842 
1,967 

823 
Closed 

30 
Closed 

56 

Closed 
Ciosed 
Closed 
21,621 El 
58,278 

162,872 
65.568 21 

306,209 
336,053 
295,631 41 
Closed 

376,913 
Cl05ed 
Closed 

22,408 51 
C 1 osed 

363,631 51 
333,277 5/ 
217,310 51 
58,116 6/ 
44,811 61 

101,334 51 
38,527 61 
59,528 61 
30,412 6/ 
74,230 51 
36,344 51 
4,843 71 
Closed 
2,675 71 
Closed 

397 5/ 

1,013 91 
1,040 31 
2, EuO 9/ 
4,136 
2.901 
3,150 
C 1 used 
2,237 
2,035 
2,714 9/ 

557 31 
4,506 
2,977 91 
3,685 91 
8,193 

733 101 
6,814 101 
3,878 10/ 
6,279 
1,547 9/ 

844 91 
3,656 
Closed 
Closed 
Closed 
2,723 
1,869 101 

783 101 
C 1 wed 

281 101 
Closed 

542 101 

C i osed 
Cicsed 
Closed 
8, w2 
3.365 

867 
C 1 osed 
2,081 
2,732 

C 1 osed 
C 1 osed 
2,826 
C 1 osed 
Closed 
9,563 

Closed 
3,780 
4,276 
5,330 

C 1 osed 
Closed 
5,014 
Closed 
Closed 
C 1 osed 
4,528 
2,607 
1,816 

Closed 
2,280 
Closed 

1,167 

Closed 
Ciosed 
Closed 
C l used 
3,233 
1,453 

Closed 
1, 162 
3,946 

ClGsed 
Closed 
43,27 1 
Closed 
35,047 
83,771 
a, 210 
35,787 
40,801 
37,382 
44,860 
54,098 
19,599 
5'3% 
8,575 
5,610 
9,643 
5,845 
Closed 
Closed 
Closed 
4,453 
1,848 

C i 05e; 
Closed 
Clc~sed 
Closed 
6,403 
1,762 
3,233 
3,033 

12,753 
Closed 
Closed 
23,767 
Closed 
23,725 
76, (60 
30,263 
46,961 
48,643 
29,833 
29,554 
2,262 
14,732 
11,408 
26,958 
10,646 
12,945 
9,320 

Closed 
Closed 
Closed 

1,228 
593 

Clused 
Closed 
C! iosed 
C 1 osed 
12,281 
3,839 
6.551 

11,711 
34,353 
54.364 
13.871 
32,934 
Closed 
42,156 

115,337 
26,241 
31,744 
38,384 
27,631 
17,941 
22,217 
12, m 
13,915 
17,160 
7,715 
8,078 
7.436 

Closed 
Clmed 
Closed 

=m 
142 

-Cont i  nued- 



Table 2. Sockeye salmon comercial catch in numbers of f ish by fishery and date, Upper Cook In le t ,  1983 
1 I 

(continued) . 

Northern Dist. Northern Dlst. Central Dlst. Central Dlst. Kalgin Islard Salaatof Kallfonsk~ Cchoe/N~n~lchik 
Date East-slde 5et West-slde Set Drift West-s~de Set 81 Set Beach Set Beach Set kach Set Total 
.................................................................................................................................................................... 

0/ 15 338 56 215 256 449 806 454 : 38 2,772 
8/13 73 19 58 11 158 108 Closed Closed 422 Clc~s~d 
a/ 2 41 18 14 11 67 7 1 Closed Closed Clwed 21 1 
8/26 15 5 33 11 BB 73 Clos~Z C 1 osed Closed 214 
01 Z3 32 Closed 11 11 32 23 Closed Closed Closed 39 
9/02 3 Closed 3 11 22 20 Clc~ed Closed C 1 osed 48 
7/16 7 Closed 2 11 14 7 Closed Closed Closed 30 
9/09 Closed C 1 osed C 1 osed C 1 osed 1 closed Closed Closed 1 
91 12 Closed Closed 1 11 Closed 0 Closed Closed Closed 1 

............................................................................................................................................................ 
Total 67,204 117,015 3,2?2,007 71,998 62.546 488,788 452,560 567,615 5,049,733 
................................................................................................................................................................ 

I 
--1 11 Source: lllaska Department of Fish ard Game, Division of Coumercial Fisheries fish ticket swar ies  taken froa files on the University of Cllaska 
I Honeywell computer. 

2/ Drift qillretting prohibited within 5 miles of the east-side beaches. 

3/ Drift gillnetting only allowed betneen Cape Kasilof and Caw Ninilchik within five ailes of  the beach. 

4/ Drift gillretting allowed in the portion of the Central District south of a line from Clam Gulch Toner to the southern t ip  of Kalgin Island to Harriet Point. 

S/ Drift gillnettlng allowed I n  all portions of the Central District ewceot Chinitna Bay. 

6/ Drift gillretting alloned east of a line from the East Foreland to Cape Ninilchik. 

7/ Drift gillnetting allowed in all portions of the Central District ewcept Chinitna Bay ard within five riles of the eastside. 

8/  The Central District west-side is comorised of three subdistricts: Western, Kustatan, and Chinitna Pay. 

9/ Set alllnettlng alloned In the Western subdistrict only. 

10/ Set gillnetting allowed in al l  westside subdistricts enceot Chinitna Bay. 



Table 3. Escapement o f  sockeye salmon i n  Upper Cook I n l e t ,  1983. 

System Numbers Method 

Susitna River 
Susitna Station 1/ 
Y e n t ~  Station 21 
Sumhine Station 2/ 
Talkeetna Station 2/ 
Curry Station 2/ 

Total 3/ 

Kenai River 
Total k i m t e a  I/ 
Russian River 4/ 
Quartz Creek 5/ 
Hidden Creek 5/ 

Karilof River 1/ 

Crescent River 1/ 

Fish Creek 6/ 

Nancy Lake 1/ 

Chickaloon River 7/ 

Mystery Creek 7/ 

bishoo Creek 7/ 

Packers Creek 8/ 

Sonar 
Sonar 

Mark-Recaot ure 
Mark-Recaot ure 
Hark-Recaot ure 

Sonar 
Weir 
Weir 
Weir 

Sonar 

Sonar 

Weir 

Renal Survev 

1,000 FIerialSurvey 

2,000 FIerlal Survey 

4,500 FIerlal Survey 

18,403 bieir 

Big River 4/ 
Jolverlne Creek 18,189 rjeir 

Clearwater Tributaries 120,000 Rerlal Survey 

McAthur-Chakachatna Rivers 11 17,824 Reriai Survey 

Beluga Rlver 
Coal Creek 11 2,450 !&rial Survey 

-- --- -------- - 
1/ Source: <inn, 5. and K. Tarbox. 1384. iiooer Cook Iniet sairncln 

(Oncornynctlus spo. escaoewrit studles. 1383. Rlaska De~artlierit rif 'ish ana 
Game, Technical Data Reoort No. i%. 152 23. 

?/ Source: Barrett, B., F. Thornown, and S. Wicx. 1984, &uit anadromclus 
flsn investigations: May - October 1983. P:aska ileartment of Fis3 ana 
Garie. Susitna tiydro Rouat lc Studles. Seoort Yo. 1. 



Table 3 .  Escapement of sockeye salmon in Upper Cook In le t ,  1983 
(continued). 

3/ Estiutr of total Susitna Riwr escawrcnt eauals the sunmation of 
the Ymtna River and Sunshine Station escaoesent estimates. 

4/ Source: k l m ,  David. hrch 1985. Personal communication. Cllaska 
k p t .  of Fish and b e .  Division of Swrt Fish. Soldotna, Fllaska. 

5/ Source, Hauw, William. March 1985. Personal conapunicat ion. Cllaska 
Dept. of Fish and 6aa. Fisheries Rehabilitation, Enhancement, and 
Develo~aent Div. Anchorage, A 1  aska. 

6/ S o w :  Chlupach, R. 1984. Evaluat~on of returning hatchery adult 
wckoye 1983. Cllaska Dept. of Fish and Game, Fisheries Rehabilitation, 
Enhanceant, and Development Div. Project Recort. Draft No. 2. 
01/26/04. 20 p p  

7/ Source: krcusson, Patrick. 1984. Personal comunication. Cook Inlet 
RPuaculture Fksociation. Soldotna, fllaska. 

0/ Source: krcusson, P. 1984a. Technical rewrt Packers Lake project. 
Prqress Report 1963. Cook Inlet kuaculture Flssociation. 

9/ Source: Marcusson, P. 1984b Big River Lakw pre-enhancement 
investigation 1983. b k  Inlet huaculture Fkscciat ion. 
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Table 4. Age composi t ion by f i s h e r y  o f  t h e  commercial sockeye salmon harvest ,  Upper Cook I n l e t ,  1983 11 
( con t i nued ) .  

Fishery 

llqe Collporition by hood Year a d  @i k a r p  
--------- - 

1980 1979 1978 1977 1976 
------- - 
0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Total 

------------ --- 
Salaratof Percent 0.3 0.1 0. 8 24.2 0.1 0.0 66.2 2.6 0.5 5.2 0.0 100.0 
Beach Nurbers 1,227 726 3,833 118,234 274 0 323,455 12,681 2,W 25,672 0 W,7M 
S e t k t  StandardErm 501 314 940 4 274 0 4,749 1,502 747 2,296 0 

Kali fomky Percent 0.0 21 0.0 0.4 14.8 0.0 0.0 73.0 4.4 0.5 6.9 0.0 100.0 
kxh Numbers 37 0 1,658 66,899 0 0 329,904 20,011 2,440 31,611 0 432,560 
Set k t  Stlndard Error 37 0 730 3,499 0 0 4,553 2,136 699 2,760 0 

I 
r v  
0 Cohoe/ 

M A  n i  lch~k Percent 0.0 0.02/ 0.3 21.0 0.0 2/ 0.0 63.7 5.5 0.5 9.0 0.0 100.0 
Beach Nurberr 0 115 1,763 118,975 80 0 361,512 31,116 2,691 51,363 0 567,613 
Set k t  Standard Error 0 58 695 4,202 80 0 5,096 2,417 243 395 0 
-------- 
Total hbers  4,619 1 70,Wl 911,696 952 233 3,493,301 169,613 20,287 375,997 544 5,019,733 

PercPn t 0.1 .O 2/ 1.4 18. 1 .021 .O 2/ 69.2 3.4 0.4 7.4 .O 100. 0 
Stdard Error 1,367 451 5,724 15,980 532 176 19,602 7,170 2,W 11,259 337 

1/ Sourcer llge inforclatlon sumarlzed frir original age-neipht-lmgth data form. Harvest nubem taken f ra  
Rlasb Dept. O f  Fish and €me fish ticket r w l l r i n  taken frw f i les  on the Univcnity 
of  lllaska Honeywell computer system. 

2/ Fish present, but represent less than 0.05% of the catch. 



d r i f t  f ishery (15% age 1.2 and 74% age 1.3) and se t  nets on Kal ifonsky Beach 
(15% age 1.2 and 73% age 1.3) .  Catches on Sal amatof Beach (24% age 1.2 and 
66% age 1.3) and Cohoe/Ninilchi k Beach (21% age 1.2 and 64% age 1.3) were 
comprised of similar age proportions. Higher proportions of f ish aged 2 . 2  and 
2.3 were harvested by se t  nets on Kalgin Island (17% age 2 .2  and 13% 2.3) and 
on the Central Distr ic t  west-side (15% age 2 . 2  and 17% age 2.3) than 
el sewhere. Age 1.2 f ish predominated in the Northern Distr ic t  east-side (78%) 
and Northern Dis t r ic t  west-side (47%) se t  net f i sher ies .  

Age compositions of sockeye salmon entering the r ivers  i n  Upper Cook Inlet  
varied considerably among runs (Tabale 5) .  Sockeye salmon escapement into the 
Kenai River maintem was dominated (79%) by f ish aged 1.3. Fish aged 1.2 
comprised the largest  proportions of the escapement into the Susitna River 
(56% a t  Susitna Stat ion) ,  Kasilof River (50%), and Fish Creek (88%). The 
escapement into Crescent River was comprised of 42% age 1.3, 27% age 2.2, and 
19% age 2.3 f i sh .  Age 1.3 f ish were in the majority in the escapements into 
Big River (60%) and McArthur River (55%). Fish spawning in Chilligan River 
were mostly age 2.3 (39%) and age 1.3 (38%). 

Classification Models 

Age 1.3 Model s  : 

The s ize of the f i r s t  freshwater annulus (variable 2) and the distance from 
the focus to  circulus 6 in the f i r s t  freshwater zone (variable 5) provided 
the greatest  discrimination among the different  runs of age 1.3 f ish (Table 
1 ) .  Freshwater growth was greatest  for  f ish from Big River, followed by 
Susitna River (Table 6 ) .  Fish from Kenai, Crescent, and Chilligan Rivers had 
similar freshwater growth which was smaller than the other runs. Kasilof and 
McArthur River f i sh  had freshwater growth intermediate t o  Kenai River and Big 
River f i sh .  

Catches of age 1.3 f ish made by the d r i f t  and Kalgin Island se t  net f isheries  
were i n i t i a l l y  classif ied with a  seven-way model which included samples from 
Susi tna,  Kenai , Kasilof, Crescent, Big, McArthur, and Chill igan Rivers. 
Overall c lassif icat ion accuracy of the seven-way model was 51.7% (Tabl e  7 ) .  
Percentages correctly cl assified were f a i r l y  high and simil ar for  Kenai River 
(65%), Kasi 1 of River (63%), and Crescent Ri ver (63%) . Correct cl assi f  i  cat  i  ons 
for  Susitna River (42%), Big River (42%), McArthur River (40%), and Chilligan 
Rivers (47%) were substantially lower. 

Age 1.3 f ish harvested by the Central Distr ic t  east-side se t  nets were 
i n i t i a l l y  classif ied with a  three-way model representing Susi tna,  Kenai , and 
Kasi 1 of Rivers. Overall cl assi f i  cation accuracy of th i s  model was 72.1% 
(Tabl e 7 ) .  Samples from Kenai and Kasi 1  of Rivers were correctly classif ied 
79% of the time; while samples from Susitna River were only classif ied 
correctly 58% of the time. 

Catches of age 1.3 f ish from the Central and Northern Distr ic ts  west-side se t  
net f i sher ies  were classif ied with a  five-way model representing Susitna, 
Crescent, Big, McArthur, and Chil 1  igan Rivers. Overall cl assification 
accuracy of th i s  model was 56% (Table 7) .  Classification accuracies were 
highest for  Crescent River (68%), followed by Chil 1  igan River (59%), Susi tna 
River (54%), Big River (50%), and McArthur River (50%). 
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Table 6 .  Mean (x) and standard error  (S.E.)  o f  age 1.3 scale variables used to  construct 1 inear 
discriminant functions in 1983. 

- - - - - - - - - - - - - 

S u s ~ t ~  Kena~ K a s ~  l o f  Cmcent Big M h u r  Chilligan 
- - - - - - - - - -- ------- - - - --- - - - ---- - 

- - - - 
Ti S.E. w S.E. r S.E. x S.E. r S.E. ii B E .  - r 9. E. 

Fi rs t  Freshnater Rnnulus 
KlFU 
SlFW 
m-C6 
C4-a 
C4-ElFW 
CO-C4/SIFU 
COC61SlFU 
C4-CbISlFW 
C(E-4)-ElFWSlFU 
C(NC-2)f lFU/SlFU 
SlFWlNClFU 
NC 1ST 314 

Plus b t h  
KPG 
SPGZ 

F r h w a t e r  ard Plus k a c t h  
KlRI t )ICE 
SlFW t SP62 
SlFulSlFU + SF62 

F i r s t  M a r ~ ~ n e  Rmulus 
NClOl 
S102 
EFW 
E F H 1 2  
C ( E - 6 ) f  I02 
SlOL lNclO2 
C9f 102 
ffU-C12/S102 
EFKClSlSlOz 
C ( N C 6 ) f  1OZISlOZ 
S1D21NC102 
K 1ST 112 
W A X  D I S T  
WU DlSTlSlOZ 

Second k r ~ n e  Fhnulus 
POI 282.00 2.793 317.07 2.8% 202.62 2.805 297.06 2.787 263.38 4.789 283.03 4.310 286.01 3.883 



Table 7. Classification matrices from discriminant analyses of age 1.3 sockeye 
salmon scales  from the Susi tna, Kenai , Kasi lof ,  Crescent, Big, McArthur, 
and Chilligan Rivers, Upper Cook In le t ,  1983. 

- - -- - -- - - - - - - - - - - - -- - - - 

Actual 6rouo k l r  
Of Oriqin Size Classified Grouo of Origin 

Susitna Kenai Kasilof Crcrcmt Big Mc(h.thur Chilllrjan 

Susitna 1 37 ,096 ,122 .O& .117 .091 ,066 
Kenal 1% .0:5 -- ,648 . on ,153 ,010 ,051 ,046 
hsilof 199 .OM 1 0 9  --- -628 ,020 ,020 ,121 ,080 
Crcxent 244 .004 ,139 .037 - .e7 .W .057 ,131 
big 94 ,096 ,053 .I91 ,032 .- 415 ,085 .I28 
klkthur 97 ,134 ,124 ,113 ,052 ,031 .-40 .I44 
Chllligan 37 ,010 ,113 .093 ,175 .010 ,124 tm 

Overall correctly classified = ,517 

ktual Grow Sarnle 
Of Ch-igin Size Classified Groun of Origin 
-------- 

Susi tna Kenai Kasi lof Crescent Big Chilllqan 

Susltna 197 .462 --- ,102 ,137 ,096 .I22 ,081 
Xsnai : 36 ,020 - .668 ,092 ,163 .010 ,046 
Kaxlof 1 39 ,035 .050 --- ,698 . 020 ,020 ,116 
Crescent 244 ,012 ,135 .053 *- 643 .OEH ,152 
Big 94 . 0% .053 ,234 ,032 -4% ,160 
Chilligan 97 .02l ,113 ,113 .I75 ,041 ,536 - 

Overall mrrectly classified = ,572 

------ - --- 
ktual Groun S a ~ l e  
O f  Crigln Size Clissified Grouo of Origin 
--- -- -- 

Susitria Kena i Kasllof Crescent Big 

Susitna 197 .447 -- ,117 .lM .lo7 ,142 
Kena~ 1 % ,031 ---- .673 ,122 .la ,010 
Kasliof 1 99 .035 ,060 -- ,769 ,035 .OM 
Crescent 244 ,029 ,164 ,049 .023 
Big 94 ,106 ,085 ,266 ,043 ,500 

- - - - - - - - - - -- 

Overall correctly classified = ,624 



Table 7 .  Class i f ica t ion matrices from discriminant analyses of age 1.3 sockeye 
salmon- scales  f r m  the Susitna, Kenai, Kasilof, Crescent, Big, McArthur, 
and Chi1 l igan Rivers, Upper Cook I n l e t ,  1983 (continued). 

Actual Grouo Saaole 
Of Origin Size Ciassified Group of Origin 

Susitna K e ~ i  Kasilof Crescent Chi 11 igan 

Susrtna 197 .518 -- -0% ,193 ,086 ,107 
Kenal 1 % ,010 ---- .a .I12 ,117 . 0% 
Has1 lof  1 99 .070 ,055 ,754 ,025 ,035 
Crescent 244 ,012 ,143 .033 :6& ,148 
C h l l l q a n  97 ,041 ,103 ,163 .144 .546 ---- 

Overall correctly c lass i f i ed  = ,630 

- 

ilctual Grouo S a o l e  
Of Orloin Slze 

Susl tna Kenai Crescent Bi q NcCIrthur 

S u s ~ t n a  197 .5M --- .I17 ,102 ,122 ,152 
Kenal 1 % .036 ---- ,724 .I63 ,010 ,066 
Crescent 244 ,025 . 152 --- ,693 .012 ,113 
Blg 94 ,160 ,085 .043 ,489 -- ,223 
AcGrthur 97 ,186 ,134 .W ,062 ,536 -- 

Overall correct ly  c lass i f i ed  = ,590 

k t u a l  Grouo S a n l e  
O f  Driqin Size Classified Grouo of Grigin 

Susltna Crescent B i g  Mckthur Chilliqan 

Susltna 137 ,543 -- ,127 ,142 ,117 ,071 
Crescent 244 '045 -- ,676 ,004 .Ill ,164 

01 g % . 138 .032 --- ,500 ,202 ,128 
RcGrt h u r  97 .I65 ,062 ,072 ,495 --- ,206 
Chllllgan 97 ,031 ,196 ,021 ,165 ,588 --- 

Uverall covectly c ! ~ s s I ~ : ~  = ,560 

-Conti nued- 



l e  7. Classification matrices from discriminant analyses of age 1.3 sockeye 
salmon scales from the Susitna, Kenai, Kasilof, Crescent, Big ,  McArthur, 
and C h i  11 igan Rivers, Upper Cook Inlet ,  1983 (continued). 

- 
ktual Grouo Sarole 
O f  Origin Size Classified Grouo of Oriqin 

----- 

Susi tna Kenai Kasi lof Crescent 

Susrtna 197 ~538 ,122 ,218 ,122 
Kendl 1 % ,015 - ,714 ,133 .I38 
4asllof 199 ,101 ,065 --- .794 ,040 
Crescent 244 .020 ,164 ,049 :766 

Dverrll correctly classified = ,703 

ktual Grouo Sample 
W Origin Size Classified Grouo of Origin 

Susitm Kenai Kasi lof Eig 

Susitna 197 .513 -- ,157 ,173 .I57 
denai 1 % .061 -- .781 ,133 ,026 
iasilof 199 ,095 ,070 -- ,774 .060 
Big 34 ,149 -0% ,223 .JS 

- 

Overai 1 correctly ciassxfled = ,650 

Atual Grouo %ole 
D f  Orloin Size 

---- - -- - -- - - -- - - - --- - - - -- - ---- 

Classified Grouo of &~gin 

Susi tna Kern i Crescent big 

Susltna 197 :a .I47 ,122 ,173 
Yenai 1 36 ,061 --- ,750 ,158 ,031 
Crescent 244 ,045 .I68 --- ,754 ,033 

B l g  94 .202 ,126 .053 .617 --- 

Overall correctly classlfled = ,670 

Actual Grou3 h o i e  
ilf Orlqln Size Classified Grouo of Drlgin 

"Jsi tna Kena 1 Crescent Chllilgan 

Susitna !97 ,660 --- 
h a ~  1 36 .MI 
Crescent 244 .027 
Cniiiirjan 37 ,352 

- C o n t i  nued- Overaii correctly ciasslfled = ,671 



e 7. C l a s s i f i c a t i o n  ma t r i ces  from d i s c r i m i n a n t  analyses o f  age 1.3 sockeye 
salmon sca les  from t h e  Susi tna, Kenai, K a s i l o f ,  Crescent, Big,  McArthur, 
and Chi 11 i gan Rivers ,  Upper Cook I n1  e t ,  1983 (con t inued)  . 

ktual Grouo Saaole 
[If Origin Sire Classified Grouo of Origin 

Susit~ Kasi lof Crescent Big 

Susitna 197 JOJ ,183 ,166 ,147 
Xasl i of 199 .0!35 .a04 --- .OSO .FA 
Crescent 244 ,049 ,078 ---- ,844 ,023 

94 ,120 ,255 ,064 := 
---- - -- 

Overall correctly classified = ,676 

-- 
ktual Grouo Saroie 
Of Origin Slre Classrfied Grouo of Orlgin -- 

Susltna Crescent 019 Mcbrthur 

Susitna 197 .= -142 .19 .I42 
Crescent 244 .061 --- .775 ,012 . IS 
Bl o_ 94 ,160 .C64 -- ,521 . ,355 
FcRrt h ur 97 ,206 ,124 .073 :?.a 

Overall correctly classified = ,604 

Actual Grow *ole 
Of Drlgin Size Classified Grouo of Orioin 
---- - -- 

Susltna Cressent Bl! Chilligan 

Susltra 197 ,584 --- .I47 . lea ,081 
Crescent 244 ,061 --- ,660 .037 ,242 
Big 34 .1Mt ,064 --- ,606 ,170 
Chillinan 37 .W .IS ,093 ,660 -- 

Overall correctly classified =. .627 

ktual Grou!, Sawole 
Of Orio_in Size Classified Grouo of Origin 

Susi tra Kenai Kasl lof 

Susltna 137 .579 --- ,208 ,213 
ienai 1 36 ,041 --- ,731 ,168 
Kasilof i 99 ,131 ,075 ,794 --- 
------- ---------- ----------- 

- c o n t i n u e d -  Ove~all cor~ectiy ciassrf:ed = ,721 



l e  7. C l a s s i f i c a t i o n  m a t r i c e s  f rom d i s c r i m i n a n t  analyses o f  age 1.3 sockeye 
salmon sca les  frcm t h e  Sus i tna,  Kenai, K a s i l o f ,  Crescent,  B ig ,  McArthur,  
and Chi 11 i gan R ivers ,  Upper Cook I n1  e t ,  1983 ( con t i nued )  . 

ktual Grouo Sam~!e 
O f  Origin Size Classified Group of Origin 

Susltna Kenai Crescent 

Susltna 197 .690 - 
Kenai 1 36 .046 
Crescent 244 ,045 

Overall correctly classified = ,752 

-- - - - - - 

ktual Grouo Sarole 
O f  Orlgln Size Classified Group of Origin 

--- 

Susl tna 

Susitna 197 &4J 
Kenai 1% ,046 
Bl! 94 .I91 

Uverall correctly classified = ,745 

itctual Grouo h o l e  
O f  Ori~in Size Classified Grouo of Origin 

Susi tm 

Susitna 197 *-, 610 
Kenai 1 % .045 
Acfirthur 97 .I60 

Kenai 

herall correctly classified = ,685 

ktual G r o u ~  Samole 
Of Drigin Size Classified Grouo of Origin 

Susi tna Bi 1 kFlrt h ur 

Susltna 197 &I ,168 .I93 
B i g  94 ,170 --- .606 ,223 
RclcFlrt hur 97 ,206 . I24  ,67J 

Overall correctly classified = ,639 

-Cont i  nued- 



Table 7 .  Class i f ica t ion matrices from discriminant analyses of age 1 .3  sockeye 
salmon scales  from t h e  Susitna,  Kenai, Kasilof, Crescent, Big, McArthur, 
and  Chi 11 i  gan Rivers, Upper Cook In1 e t ,  1983 (continued) . 

ktual Grouo Saa~ie 
Of Griqin Slze Classified ~ O U D  of Origin 

Crescent 

Crescent 244 ,836 - 
81 J 94 ,074 
Ckdrthur 97 . 134 

B i g  

Overall correctly classified = ,753 

ktual Grouo %ole 
Of Origin Size Classified Group of Origin 

Susitna : 37 

Susi tna 

:74 

Kenai 136 -0% :?@ 

---------- 
Overall correctly classified = ,845 

--------- 
Rctual Grous Sanole 
Of Origin Slze Classifled Group of Origin -------- --- 

Susi tna Crescent 

Susi tna 197 :BE ,193 

Crescent 244 ,090 &O_ 

herall correctly classified = ,858 

ktyil Grous Samole 
3f Origin Size Classified Grouo of Ori~in 
------ ---- - 

Kenai Kasi lof 

Overall correctly classified = ,879 

-33- 



When a ca tch  sample was c l a s s i f i e d  and t h e  est imated con t r ibu t ion  of a run 
was l e s s  than o r  equal t o  zero ,  a new model excluding t h a t  run was 
cons t ruc ted  and t h e  ca tch  sample r e c l a s s i f i e d .  The ove ra l l  c l  a s s i f i c a t i o n  
accuracy f o r  t h e  six-way model was 57% and accurac ies  f o r  t h e  var ious  f i v e -  
way model s ranged from 56% t o  63% (Tab1 e 7 ) .  The range of c l  a s s i  f i  c a t i  on 
accu rac i e s  was 61% t o  70% f o r  t h e  four-way models; 64% t o  75% f o r  t h e  t h r e e -  
way model s ;  and 84% t o  88% f o r  t h e  two-way model s .  

Age 1 .2  Models: 

Sca le  c h a r a c t e r s  which were t h e  most d i sc r imina to ry  among t h e  runs of age 1.2 
f i s h  were t h e  d i s t a n c e  from c i r c u l u s  4 t o  t h e  end of t h e  f i r s t  f reshwater  
annulus ( v a r i a b l e  15) and t h e  average d i s t a n c e  between c i r c u l  i from t h e  end 
of t h e  f reshwater  zone t o  c i r c u l u s  3 in  t h e  f i r s t  marine zone ( v a r i a b l e  90 ) .  
The mean va lues  of v a r i a b l e  15 were g r e a t e s t  f o r  samples from Fish and Hidden 
Creeks, approximately twice a s  l a r g e  a s  t h e  mean values f o r  t h e  o t h e r  systems 
(Table 8 ) .  Samples from Kenai and McArthur Rivers  had t h e  sma l l e s t  mean 
values f o r  v a r i a b l e  15. The mean value of v a r i a b l e  15 f o r  Big River samples 
was t h e  t h i r d  l a r g e s t  fol lowing Fish and Hidden Creeks. Values f o r  v a r i a b l e  
15 were s i m i l a r  f o r  samples from Kasi lof  and Sus i tna  Rivers and were 
in te rmedia te  t o  Big and Kenai Rivers.  Samples from Fish and Hidden Creeks 
showed t h e  g r e a t e s t  d i f f e r e n c e s  between t h e  mean va lues  f o r  v a r i a b l e  90, with 
Fish Creek having t h e  l a r g e s t  mean and Hidden Creek t h e  sma l l e s t  mean value 
of t h e  seven systems (Table 8 ) .  

Catches of age 1 .2  f i s h  made by t h e  d r i f t  f i s h e r y  were i n i t i a l l y  c l a s s i f i e d  
with a seven-way model which included samples from Susi t n a  River,  Kenai 
River ,  Kasi lof  River ,  Fish Creek, Hidden Creek, Big River ,  and McArthur 
River.  Overall  c1 a s s i  f i c a t i o n  accuracy of t h e  seven-way model was 60.2% 
(Table 9 ) .  Percentages of c o r r e c t  c l a s s i f i c a t i o n s  were h ighes t  f o r  Fish Creek 
(84%) and Hidden Creek (83%). The c l a s s i f i c a t i o n  accuracy f o r  Kasi lof  River 
samples equaled 71%. The remaining systems had c l  a s s i  f i c a t i  on accurac ies  
which were subsequent ly lower: 31% f o r  Sus i tna  River ,  44% f o r  Kenai River,  
59% f o r  Big River ,  and 49% f o r  McArthur River.  

Age 1.2 f i s h  harvested on Cohoe/Ninilchi k Beach were i n i t i a l l y  c l a s s i f i e d  
with a five-way model r ep re sen t ing  Susi t n a  River,  Kenai River ,  Kasil of River,  
Fish Creek, and Hidden Creek. Overall  c l a s s i f i c a t i o n  accuracy of t h e  five-way 
model equaled 70.7% (Table 9 ) .  The five-way model c l a s s i f i e d  samples from 
Hidden Creek (88%) and Fish Creek (85%) most accu ra t e ly .  Cl a s s i  f i c a t i o n  
accu rac i e s  f o r  Kasil o f ,  Kenai , and Susi t n a  Rivers  equaled 75%, 64%, and 42%, 
r e s p e c t i v e l y  . 

Harvests  of age 1.2 f i s h  made by t h e  Northern D i s t r i c t  e a s t - s i d e  s e t  ne t  
f i s h e r y  were c l a s s i f i e d  with a four-way model which included samples from 
Sus i tna  River ,  Kenai River ,  Fish Creek, and Hidden Creek. This  four-way model 
had an ove ra l l  c l a s s i f i c a t i o n  accuracy of 76% (Table 9 ) .  Percentages of 
c o r r e c t  c l a s s i f i c a t i o n s  equaled: 89% f o r  Hidden Creek, 86% f o r  Fish Creek, 
65% f o r  Kenai River ,  and 64% f o r  Sus i tna  River.  

Addit ional  models were cons t ruc ted  whenever t h e  est imated con t r ibu t ion  of a 
r i v e r  t o  a ca tch  was zero .  Overall  c l a s s i f i c a t i o n  accurac ies  ranged from 66% 
t o  70% f o r  six-way models, and from 71% t o  74% f o r  five-way models (Table 9 ) .  



Table 8. Mean ( i )  and standard e r ro r  (S. E. ) of age 1.2 sca le  var iables  used t o  construct  1 inear  d is-  
criminant functions in  1983. 

---------------------------------------------------------------------------------------------------------------------------------- 
Sus i t na Kersi Kas~lof Fish hicden B i g  Nclkthur 

------------ ------------ --------- ---------- -- 
- - - - - - 
r( S. E. r S. E. II S. E. r S.E. r S.E. x S. E. Si S.E. 

F i r s t  Fres i iwter  Flnnulus 
CO-C6 
CZ-C6 
C4-C6 

- C4-EiFk 
iXI-CC'/SlFU 
LO-CQIZ~FW 
LO-C6/51FU 
C (NC-4) -ElFW/SlFY 
SlFW/YClFU 

Freshwater and Plus Grouth 
kC/FY t NCffi 
SlFW t SPGZ 
SlFY/SlFld t SPGZ 

F i r s t  P a r l i r e  Flnnulus 
NClOZ 
EFW-EL 
C(NC-6) -ElOZ 
C(NC-3)-El02 

-EFi+W/SlDZ 
EFW-C6/5102 
C(NC-3)-E102/SlDZ 
NC 15T 112 



Table 9. C l a s s i f i c a t i o n  m a t r i c e s  f rom d i s c r i m i n a n t  analyses o f  age 1.2  sockeye 
salmon sca les  from t h e  Sus i tna,  Kenai, K a s i l o f ,  F ish ,  Hidden, B ig ,  
and McArthur R ive rs ,  Upper Cook I n l e t ,  1983. 

ActuaiGroup -ole 
Of Origin Size Classified 6roup of Origin 

Susitna Kenai Kasilof Fish Hidden Big W t h w  

Susitna 183 ._33 ,158 am ,005 .011 ,131 .I80 
K e ~ i  11  1 ,162 .4)1 ,090 ,000 ,009 1 ,135 
k s i  lof 146 ,116 .034 .OOO .000 ,048 ,089 
Fish 108 .000 ,000 ,000 .a43 ,074 - ,083 ,000 
Hidden 100 ,000 ,000 ,000 .I10 .8JO .060 ,000 
Big 97 .041 ,144 .072 ,000 ,052 .a ,103 
M&rthw 78 ,205 ,064 .a3 .000 ,000 .038 .&7 

Dverall correctly classified = ,602 

ktuai Grouo !hole 
Of Origin Size Classified Group of Origin 

Susitna Kenai Kasilof Fish Hidden Big 

Susrtm 183 ,372 .246 .235 ,005 ,005 .I37 
Kenai 111 ,171 - ,532 ,108 ,009 ,009 .I71 
Kasl lof 146 ,130 ,075 a ,000 ,000 ,062 
Fish 108 .000 .OOO .000 ,043 - ,065 ,093 
Hldaen 100 .OM ,000 ,000 ,110 .8X, - .060 
Bl! 97 ,052 .I86 ,082 ,000 .if52 -629 

Overall correctly classified = .656 

Cictual Grouo Samu I e 
O f  Origln S ~ z e  C:asslf~ed Group of Origin 

Kenal Kasr lof Flsh H~duen 814 W t h u r  

Kena l 1 1 1  ,532 - a 126 ,004 ,018 . I00 .I35 
h s l  lof 146 .055 .795 ,000 ,000 .OdS .a - 
F ~ s n  108 .OOC, ,000 . a33 ,083 .W ,000 - 
nidaen 100 ,000 ,000 ,100 ,850 - .050 ,000 
81g 97 .I86 .El3 ,000 .r352 .H - .041 
kh't hur 78 ,141 ,218 ,000 .OM ,051 .590 - 
- 

Overall correctly classlf~ed = ,705 

-Con t i  nued- 



l e  9. C l a s s i f i c a t i o n  m a t r i c e s  f r o m  d i s c r i m i n a n t  ana lyses  of age 1 .2  sockeye 
salmon s c a l e s  from t h e  S u s i t n a ,  Kenai ,  K a s i l o f ,  F i s h ,  Hidden,  B i g ,  
and McAr thu r  R i v e r s ,  Upper Cook I n 1  e t ,  1  983 ( c o n t i n u e d )  . 

ktual 6muo b o l e  
O f  Origin Size Classified Group o f  Oriqin 

Sus~tna 103 .415 .311 .246 -00s ,022 
Kenai 111 ,234 ,540 -- .099 .009 ,010 
Kasl lof 1 46 .I78 ,075 - ,747 .000 .000 
Fish 100 .02d .028 ,000 .a52 - .W3 
Hidden 100 .010 .010 ,010 ,090 .MI - 

-------- 

Overall mrrectly classifled = .707 

ktual Grouo h o l e  
Of Oriqln Size Classified Group of Origin 

Susltna Kasl lof Fish Hidden Big 

Susitna 103 ,536 - ,251 ,005 ,005 . X K  
Kasi lof 1 46 ,151 -- ,788 ,000 .000 ,062 
Fish 108 . GW ,000 ,852 -- .074 ,074 
Hiaden 100 . 000 ,000 .090 .a60 - ,050 
bio 97 ,175 ,002 ,000 .052 ,691 - 

Overall correctly classified = .745 

Classified Gmuo of Origin 

Susi tna K e ~ i  F!sfi lldden 

Susitna : 53 ,639 - ,220 .005 , @7 
knal 1 1 1  ,315 -- .549 ,009 .@7 
Flsn  : 08 . W8 . @0 .&1 - .a3 
Hiaden 190 .W .M ,090 .a90 - 

heral l  correctly :lassifled = .?Ed 



l e  9. Classification matrices from discriminant analyses of age 1 . 2  sockeye 
salmon scales from the Susitna, Kenai, Kasilof, Fish, Hidden, Big, 
and McArthur Rivers, Upper Cook In le t ,  1983 (continued). 

k t u a l  Group h o l e  
Of Origin Size Classified Group of Origin 

Susi tna Kasilof Fish Hidden 

S u s i t ~  183 ,705 - ,268 ,005 ,022 
k s i  lof 146 .199 - ,801 ,000 ,000 
Fish 108 ,037 ,000 - ,880 .083 
Hidden 100 ,010 ,010 -080 .900 - 

Overall correctly cliissified = ,821 

M u a l  Group Saaple 
Of Origin Size Classified Group of Rigin 

Susltna Kasi lof Fish Big 

Susltna 183 sI ,246 ,005 ,111 
Kasllof 146 .I58 -- .767 .000 ,075 
Fish 108 ,000 ,000 - .917 .083 

Big 77 .IT5 .093 ,000 ,732 - 
Overall correctly classifred = ,743 

k t u a l  Grouo h o l e  
Of Urlgln Size Classlf~ed Group o f  Drigln 

Susl tna F ~ s h  819 Wcbthur 

Overail mrwctly ciass:fied = .709 

-Cont i  nued- 



'ab le  9. C l a s s i f i c a t i o n  ma t r i ces  from d i s c r i m i n a n t  analyses o f  age 1.2 sockeye 
salmon sca les  from t h e  Susi tna,  Kenai, K a s i l o f ,  F ish,  Hidden, B ig ,  
and McArthur  Rivers ,  Upper Cook I n l e t ,  1983 ( con t i nued ) .  

Flctual Grwp Sample 
W Origin Size Classified Grouo of Origin 

Susitru 

Susitna 1 84 .79 
Kasi lof 1 46 ,178 
Fish 108 ,037 

Kasilof Fish 

h r a l l  correctly classified = .839 

Flctuai Grog h o l e  
Of Origin Size Classified Group of Origin 

Susi tna 

S u s i t ~  184 ,973 - 
Fish 108 .019 
Hidden 100 .03Q 

Fish Hidden 

Overall correctly classified = ,933 

Actual Grouo S a p l e  
Of Ciriyin Size Classified Group of Origin 

S u s i r ~  Fish Hi g 

Susltna 164 .770 - ,005 .224 
Flsh  108 ,000 -- .944 . (j56 
big 97 ,227 .O.M .773 - 

herall correctly classif~ed = .a29 



The ranges of c lassif icat ion accuracies were 71% t o  82% for  four-way models 
and 83% to  93% for  three-way models. 

Catch A~portionment 

Age 1.3 Catch Apportionment with Scale Pattern Analysis: 

Point estimates and confidence intervals of f ish aged 1.3 estimated by 
analysis of scale patterns show temporal and spatial  trends in r u n  
composition (Tables 10 and 11). Catches of age 1.3 f ish from a l l  f i sher ies ,  
except Northern Dis t r ic t  and Central Distr ic t  west-side se t  nets, were 
compri sed of i ncreasi ng proportions of Kenai Ri ver f i sh, and conversely 
decreasing proportions of Kasi 1 of River f i sh ,  through time. Temporal trends 
in contribution of Susitna River t o  the harvests of age 1.3 f ish differed by 
fishery. In general, the proportions of Susitna River f ish were low early in 
the season, increased rapidly, and gradually decreased 1 ate  in the season. 
Temporal trends are not evident in the contributions of Crescent Big, 
McArthur, and Chilligan Rivers t o  the catch of age 1.3 f ish in the d r i f t  
f ishery. The contributions of Big, McArthur, and Chilligan Rivers t o  the 
d r i f t  catch of age 1.3 f ish were low throughout the year. 

Kenai River f i sh  accounted for most of the age 1.3 sockeye salmon harvested 
by the dri  f t  (72%), Sal amatof Beach (81%), Kal i fonsky Beach (82%), and Cohoe/ 
Ninilchik Beach (76%) f i sher ies  (Table 11).  Catches of age 1.3 f i sh  made by 
the Central Dis t r ic t  west-side fishery were predominantly (74%) Crescent 
River f i sh  and those caught by the Northern Distr ic t  west-side were Susitna 
River (54%) f i sh .  Big River contributed the largest  percentage (53%) of f ish 
t o  catches of age 1.3 sockeye salmon made by Kalgin Island se t  nets.  

Coefficients of variation for  estimated proportions of the age 1.3 catch were 
lowest for  the major contributors: . l l  for Susitna River, .03 for  Kenai 
River, .14 for  Kasilof River, and the 1.3 catch comprised of Big, McArthur, 
and Chilligan River f ish had large coefficients of variation, .50, . 4 7 ,  and 
1.60, respectively . 
Age 1.2 Catch Apportionment with Scale Pattern Analysis: 

Temporal trends are n o t  evident in the estimates of run composition and 
confidence interval s cal cul ated from scal e pattern analysis of age 1.2 salmon 
(Tables 12 and 13). Fish Creek comprised the largest  (37%) percentage of the 
d r i f t  catch of age 1.2 f i sh ,  followed by Susitna River (20%), Big River 
(16%), and Kasilof River (15%). Kenai and McArthur Rivers made up much 
smaller percentages of the age 1.2 d r i f t  harvest, 8% and 4%, respectively. 

Age 1.2 harvests made on Cohoe/Ninilchi k Beach were comprised primarily of 
Kasilof and Susitna River f ish (Table 12). The Northern Dis t r ic t  east-side 
catches of 1.2 f i sh  were predominately Susitna River (53%) and Fish Creek 
(30%) f i  sh (Tab1 e 13). 

Coefficients of variation for  estimated proportions of the age 1.2 d r i f t  
harvest equaled .18 for  Susitna River, .31 for Kenai River, .15 for  Kasilof 
River, .06 for  Fish Creek, .17 for  Big River, and -25 for  McArthur River 
(Table 13). Coefficients of variation for proportions of the Northern 



Table 10.  Run  composition estimates and 90% confidence in te rva l s  calculated from sca l e  pat tern  analyses 
of age 1.3 sockeye salmon by f i shery  and date f o r  Upper Cook I n l e t ,  198311. 

---------- 

Sus~tna K ~ M I  Kas~ lof Crescent Big W t  hur Chllllgm 
Fishery Date Pt. Ebt. %% L I .  Pt. Est. 95% C. I. Pt. Est. 95% C. 1. R. k t .  95% C. 1. Pt. Est. 95% C. 1. Pt. Est. 95% C.I. Pt. Est. 95% C. 1. 

Central D ~ s t r ~ c t  6/27 0.01 1 (0, -281) 
Drift 

7/01 0.236 (.&?9, -444) 

7/01 0.332 (. 109,.556) 

7/06 0.069 (0,.243) 

7/08 0- 3Ci (. 118,. 612) 

7/11 0.112 (0,.28) 

7/13 0.094 (0,.231) 

71 15 0.200 L. 042, .358) 

7/18 0.036 (0,. 131) 

7/21 0.148 1.025, .272) 

7/23 0.123 (.021,.225) 

0.574 (. 244,. 907) 

0.358 (. 153, .Xi?) 

0.245 1.043, .446) 

0.377 (. 190,. 564) 

0.097 10, ,302) 

0.115 (0,.99) 

0.067 (0, .230) 

Trace 

Trace 

T r r e  

Trace 

0 1 (0,.334) 

0.113 (0,.263) 

0.034 (0,. 175) 

- 

0.043 (0,. 227) 

0.036 (0,.294) 

0.163 (0,. 345) 

Trace 

0.107 (0,.267) 

0.115 (0,. 273) 

Trace 

0.008 (0,. 153) 

Trace 2/ 

Trace 

Trace 

0.038 (0,.213) 

Trace 

0.029 (0,. 160) 

Trace 

Trace 

Trace 

0.037 (0, .420) 

Trace 

Trace 

- 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

T r w  

7/25 0.115 (0,.308) 0.629 (. 401, .857) Trace 0.218 .019.18 0.036 10,.174) Trace 

7/26 0.022 10,.111) 0.978 (.B89,1.00) Trace Trace Trace Trace 

7/29 Trace 1.000 (.940,1.00) Trace T r r c  Trace Trace 

0.076 (0,. 391 ) 

Trace 

Tram 

- 

0. W4 (0,. 242) 

0.030 (0, .  246) 

Tram 

Trace 

Trace 

Tram 

Trace 

Trm 

Trace 

Tram 

- --- - 
-Conti nued- 



Table 10. Run composition estimates and 90% confidence in te rva l s  calculated from sca l e  pattern analyses 
of age 1.3 sockeye salmon by f i shery  and date  f o r  Upper Cook In l e t ,  198311 (continued). 

S u s l t ~  K ~ M I  K a r l  l o f  Crescmt 819 )kbrthur Ohilliw 
F~shery Date Pt. Est. 95% C. I. Pt. E5t. 95% C. I. Pt. Est. 95% C1. Pt. Ert. 95% C I. Pt. Est. Y!H C I. Pt. Est. 95s C.I. Pt. Est. 9% C.1. 

Sa 1 anat of Beach 
Set Met 7/10 0.138 1.034, .241) 0.862 (.759,.%6) Trace 

7/27 0.W 10,. 176) 0.920 (. 624,l. 00) Trace - - - - 

Kallfonsky Beach 
Set Net 7/01 Trace 0.263 1. 154,. 371) 0.737 1.629,. 846) - 

7/27 Trace 1.000 1.859, 1.00) Trace - -- - - 
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Table 11. Est imated numbers of sockeye salmon aged 1.3 by r i v e r  harvested 
i n  Upper Cook I n l e t ,  1983. 

Estimated Estimated Standard Error Coefficient of 
F i s h e r y  Systm Prooortion Nucetre~s of Estiwte Variation 

North District Susi tna 0.535 17,780 3,171 0.18 
Uest-side Set Crescent 0.154 5,110 1,887 0.37 

Big 0.169 5,616 2,436 0.44 
#cRrthur 0.101 3,341 2,311 0.87 
Chilligan 0.041 1,369 2,041 1.43 
Total 1.000 9,216 

Central Dlstrict Susitra 
Drlft Kenai 

Kasi lof 
Crescent 
Big 
RcFlrt h u r  
Chllliqan 
Total 

Central Dlstrict Susitna 0.133 4,846 1,367 0.20 
West-side Set Crescent 0.735 26,710 1, 0.07 

B l q  0.041 1,473 663 0.45 
RcFlrthur 0.089 3,232 644 0.20 
Chillipan 0.002 60 824 13.73 
Total 1.000 36,327 

Kaigln Susi tna 0. m 6,787 z 274 0.34 
Isiand Set Kenal 0.094 2,862 1,Z3 0.43 

Kas~lof 0 . M  2,073 674 0.33 
Crescent 0.084 21 582 365 0.37 
81 4 0.552 16, ,230 2,349 0.14 
Total l.W 30,594 

- 



Table 1 1 .  Estimated numbers of sockeye salmon aged 1.3 by r i ve r  harvested 
in  Upper Cook In l e t ,  1983 (continued). 

Estimated Estimated St- En# Coefficient of 
Fi hcry S y s t a  R.oportion llukn of Eitiutr Variation 

Sllamtof Susi tna 
BHchset h i  

Kui lof 
Total 

hliforalty Susitru 
Beach% K m i  

m i  lof 
Total 

Cohor/Minilchik S u s i t ~  
Bcsch set KLNi 

hi lof 
Total 

Total 11 Susi tnr 
Krrui 
h i  lof 
Crcrnnt 
Bi IJ 
M h u r  
Utillipn 
Total 

1J Total figures do not include h u m t s  d o  by set nets in the 
Northem District east-idc set net fishq. Flqc 1.3 fish harvested by 
the Northern District east-sidr fishery *#e not allocated with scale 
pattern analysis, consequently, variance estimtes are not available. 



Table 12 .  Run composition estimates and 90% confidence intervals calculated from scale pattern analyses of 
age 1 . 2  sockeye salmon by fishery and date for  Upper Cook Inlet ,  1983. 

Sus~tna Kenai Kasilof Fish H~dden Big llcffthur 
Fishery Date M. Est. 90% C. I. Pt. Est. 90% C. I. Pt. Est. 90% C. I. Pt. Est. 90% C. I. Pt. Est. 90% C. I. Pt. Est. 901 C. 1. Pt. Est. 90% C. I. ' 

Central D is t r~ct  
Drlft  7/01 0.128 LO,. 4299) Trace 0.077 0 2 4 7  0.340 (. 1M,.4%) 0.001 (0,.091) 0.454 (. 173,.736) Trace 

7/04 0.439 (. 264,. 615) Trace Trace 0.421 (.308,.535l Trace 0.140 (0,.306) Trace 

7/08 0.2% (0,.522) Trace 0.168 (0,.3591 0.461 (.288,.635) 0 . W  (0,. 168) 0 . 1  (0,.258) Trace 

7/11 0.223 (0, .513) Trace 0.119 (0,.303) 0.W (.243,.5751 0.007 (0,.094) 0.242 10,.4581 Trace 

7/13-7115 . Trace 0.083 (0,.84) 0.201 (.040,.362) 0.359 (.210,.508) 0.047 0 4 0.154 10,.356) 0.156 10,.3331 

7/23-7125 0.167 (0,. 779) 0.118 (0, 499) 0.137 (0,. 369) 0.283 (. 105,. 4621 0.093 (0,. 230) 0.174 10,. 455) 0.028 (0,. 338) 

7126-1/29 Trace 0.111 0 0.058 (0,.245) 0.379 (. 174,.583) 0.040 10,. 1641 0.175 (0,.456) 0.237 (0,.508) 



Table 12. R u n  composition estimates and 90% confidence intervals calculated from scale pattern analyses of 
age 1 . 2  sockeye salmon by fishery and date for  Upper Cook Inlet ,  1983 (continued). 

Susitna Kena i Kasilof Flsh H~dden Big M t h u r  
Fishery Date Pt. Est. 9011 C. I .  Pt. Est. 9011 C. I. Pt. Est. 90% C. I. Pt. Est. 901 C. I. Pt. Est. 90% C. I .  Pt. Est. 90% C. I .  Pt. Est. 902 C. 1. 

Cohoe/Nini lchi k 
Eeach Set Net 7/08 0.474 (. 270,. 679) Trace 0.448 (.247, ,649) 0.078 (.016,. 139) Trace 

7/11 0.505 t.298,. 712) Trace 0.438 (. 235,. 642) 0.057 (. 002,. 11 1 ) Trace 

71 13 0.186 (0,. 435) Trace 0.736 (.489,.984) 0.054 0 1 0.024 (0,.073) -- 

7/18 0.388 (. 133, .643) Trace 0.519 (.271,.768) 0.088 (.010,. 167) 0.005 (0,.048) 

Northern District 
Eastside Set Net 7/15 0.629 (. 517,. 740) Trace -- 0.246 . 1 4 1 .  1 0.125 (.037,. 213) 

CP 
7/20 0.423 (. 112, .735) 0.048 (0,.339) -- 0.359 (.209,.508) 0.170 (.045,.295) -- 

Northern District 
Westside Set Net 7/20 0.341 (. 146,.5371 --- -- 0.231 (.136,.326) -- 0.428 (.227,. 628) Trace 



-able 13. Estimated numbers of sockeye salmon aged 1 . 2  by river harvested in 
the Central District d r i f t  and Northern District east-side s e t  net 
fisheries,  Upper Cook Inlet ,  1983. 

Estimted E s t ~ t e d  Standard Error Coefficient of 
Fishery  System Prooortim Nwkr, of Estimtc Variation -- 

Centrai District Susitna 0.203 96,705 17,415 0.10 
Drift Kenai 0.082 38,985 11,955 0.3: 

Kasi lof 0.150 71,197 10,596 0.15 
Fish 0.366 174,440 10,514 0.06 
Ei g 0.159 75,778 12,543 0.17 
U c f  thur 0.040 18,969 4,734 0.25 
Total 1.000 476,074 

Mirthern District Susltna 0.528 27.790 3.830 0.14 
East-side Set Kena i 0.167 0,780 3,850 0.44 

Fish 0.305 16,058 1,905 0.12 
Total 1.000 52,628 



D i s t r i c t  e a s t - s i d e  harves t  of age 1.2 f i s h  ranged from .12 f o r  Fish Creek t o  
.44 f o r  Kenai River.  

Catch Apportionment f o r  All Ages: 

Cont r ibut ions  by r i v e r  t o  t h e  1983 Upper Cook I n l e t  sockeye salmon harves t  
equaled:  58% Kenai River f i s h ,  18% Sus i tna  River f i s h ,  9% Kas i lof  River 
f i s h ,  6% Crescent  River f i s h ,  4% Fish Creek f i s h ,  3% Big River f i s h ,  1% 
McArthur River f i s h ,  and 1% Ch i l l i gan  River f i s h  (Table 14 ) .  Fish r e tu rn ing  
t o  Kenai River accounted f o r  most of t h e  harvested f i s h  aged 1 .1  (48%) 2.1 
(54%),  0.4 (67%), 1 .3 (72%), 1 .4 (80%), and 2.3 (63%). The ma jo r i t y  of 
sockeye salmon harvested f o r  t h e  0.2 (95%), 0 .3  (75%), 1.2 (32%), 2.2 (27%), 
and 2.4 (54%) age groups were of Sus i tna  River o r i g i n .  Kasi lof  River 
con t r ibu ted  most s i g n i f i c a n t l y  t o  t h e  age 1.2 (20%) and 2.2 (21%) ca tches .  
Run composition e s t ima te s  through time f o r  t h e  individual  f i s h e r i e s  a r e  
repor ted  i n  Appendix Tables 1-8 .  

The d r i f t  f i s h e r y  took t h e  l a r g e s t  po r t ions  of t h e  harvested f i s h  from a l l  
seven runs: 56% of  t h e  Sus i tna  River f i s h ,  66% of t h e  Kenai River f i s h ,  45% 
of t h e  Kasi lof  River f i s h ,  77% of t h e  Crescent River f i s h ,  86% of t h e  Fish 
Creek f i s h ,  65% of t h e  Big River f i s h ,  66% of t h e  McArthur River f i s h ,  and 
85% of t h e  Ch i l l i gan  River f i s h  (Table 15) .  F i she r i e s  o t h e r  than t h e  d r i f t  
f l e e t  which caught apprec iab le  percentages of t h e  Sus i tna  River catch 
included t h e  Northern D i s t r i c t  s e t  n e t s  (11%) and t h e  Central  D i s t r i c t  e a s t -  
s i d e  s e t  n e t s  (30%). Of t h e  Kenai River f i s h  harves ted ,  t h e  d r i f t  ca tch  was 
followed in  magnitude by ca tches  made by s e t  n e t s  on Cohoe/Ninilchik Beach 
(12%), Kalifonsky Beach ( % ) ,  and Salamatof Beach (11%). F i s h e r i e s  which 
accounted f o r  l a r g e  po r t ions  of t h e  Kasi lof  River ca tch  were: 
Cohoe/Nini 1 chi k Beach (28%), Ka1 i fonsky Beach (17%), and Sal amatof Beach 
(9%). The Northern D i s t r i c t  s e t  n e t s  were important ha rves t e r s  of Fish Creek 
f i s h  (11%), Big River f i s h  (14%), McArthur River f i s h  (20%), and Ch i l l i gan  
River f i s h  (14%). The Central D i s t r i c t  wes t - s ide  s e t  n e t s  took s u b s t a n t i a l  
po r t ions  of  t h e  Crescent  River ca tch  (17%), and Kalgin I s land  harvested a 
l a r g e  percentage of t h e  Big River ca tch  (19%). 

Returns Bv River System 

Approximately 6.5 mi l l i on  sockeye salmon re turned  t o  Upper Cook I n l e t  in  
1983, of which 3.6 mi l l i on  (55%) were of Kenai River o r i g i n  (Table 16 ) .  
Returns of sockeye salmon t o  t h e  o t h e r  r i v e r s  were est imated a s  fol lows:  
1,082,955 t o  Sus i tna  River,  696,420 t o  Kasi lof  River ,  394,488 t o  Crescent 
River ,  328,662 t o  Fish Creek, 304,221 t o  Big River ,  44,486 t o  McArthur River ,  
and 38,272 t o  Ch i l l i gan  River.  The reader  should be aware t h a t  r e t u r n  
e s t ima te s  f o r  Big, McArthur, and Chi1 1 igan Rivers a r e  probably minimal 
because escapements i n t o  these  r i v e r s  a r e  only indexed with a e r i a l  surveys.  

Explo i ta t ion  Rates 

The r a t e  of e x p l o i t a t i o n  by t h e  commercial f i s h e r y  in  1983 was high f o r  f i s h  
r e tu rn ing  t o  Sus i tna  River ( .838) ,  Kenai River ( . 816) ,  and McArthur River 
( .808) .  Rates of commercial e x p l o i t a t i o n  were s i m i l a r  f o r  Kasi lof  River f i s h  
( .669) and Fish Creek f i s h  ( .620) a s  were t h e  e x p l o i t a t i o n  r a t e s  f o r  Crescent  
River ( .766) ,  and Ch i l l i gan  River ( .757) .  The lowest r a t e  of e x p l o i t a t i o n  was 
on Big River s tocks  ( .546) .  



Table 14. Run compos i t i on  es t imates  o f  t h e  1983 Upper Cook I n l e t  sockeye salmon ha rves t  b y  age group and f i s h e r y .  

........................................................................... ....................... 
0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 Z 3  2.4 Total 

Flrhcry System 1 Nuaber 1 Nurber 1 Nwber 1 Number 1 Number S W r  % NIvber % )Mer % Nwbtr % Number 1 Number % Wubff 
-- - 
k t h f f n  Susltm 100.0 293 9.2 45 86.7 455 52.8 27,790 23.2 34 8.0 6 15.1 1,241 63.4 2,205 20.1 36 15.0 172 0.0 0 48.0 32,279 
bst-side k n a ~  0.0 0 10.3 51 13.3 70 16.7 8,780 66.3 98 91.9 67 84.7 6,976 328 1,141 79.9 150 84.8 976 0.0 0 27.3 18,309 
Set Met FI& 0.0 0 80.5 394 0.0 0 30.5 16,058 10.5 15 0.1 0 0.2 I4 3.0 133 0.0 0 0.2 2 0.0 0 24.7 16,616 

Total 100.0 293 100.0 490 100.0 525 100.0 52,628 100.0 147 100.0 73 100.0 8,231 100.0 3,479 100.0 188 100.0 1,150 0.0 0 100.0 67,204 
----- ---------------- -- -- --- 
llorthern Susrtru 91.5 561 0.0 0 85.2 7,844 59.2 32,362 47.4 7 0.0 0 53.5 17,780 42.5 3,511 0.0 0 25.5 2,747100.0 207 S.6 65,039 
kt-side Crescent 0.0 0 0.0 0 0.0 0 2.7 1,502 14.9 2 0.0 0 15.4 5,110 19.8 1,641 0.0 0 34.3 3,689 0.0 0 10.2 11,944 
Set k t  Flsh 0.0 0 0.0 0 0.0 0 9.7 5,290 0.0 0 0.0 0 Trace 0 0.9 79 0.0 0 0.1 I4 0.0 0 4.6 5,383 

014 1.9 12 0.0 0 1.4 124 23.9 13,083 22.8 4 0.0 0 16.9 5,616 32.4 2,682 0.0 0 15.7 1,697 0.0 0 19.8 23,218 
I t k t h u r  6.6 42 0.0 0 13.4 1,228 4.3 2,338 0.0 0 0.0 0 10.1 3,341 0.4 36 0.0 0 2.6 281 0.0 0 6.2 7,266 
Chllllgan 0.0 0 0.0 0 0.0 0 0.2 120 14.9 2 0.0 0 4.1 1,369 3.9 Jil) 0.0 0 21.8 2,354 0.0 0 3.6 4,165 
Total 100.0 635 0.0 0 100.0 9,196 100.0 54,695 100.0 15 0.0 0 100.0 33,216 100.0 8,%9 0.0 0 100.0 10,782 100.0 207 100.0 117,015 

--- - -- ---------- ---- 
Central Susltna 93.4 &068 5.1 17 72.2 38,355 20.3 96,705 15.6 68 20.5 33 14.3 338,943 22.4 16,282 10.2 1,219 5.5 13,002 0.0 0 197 5&6W 
Dlstrlct &MI 0.0 0 17.8 60 20.5 10,903 8.2 36,985 78.3 341 8.5 89 72.3 1,713,637 22.2 16,147 82.5 9,832 64.7 151,637 100.0 250 60.2 1,941,LLBI 
R l f t  k t  Kas~lof 0.0 0 0.0 0 0.0 0 15.0 71,197 0.0 0 0.0 0 4.9 114,972 15.1 10,978 0.0 0 5.2 12,257 0.0 0 6.5 209,404 

2 

I 
Crescent 0.0 0 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 7.1 169,324 25.8 18,777 6.0 714 18.2 42,711 0.0 0 7.2 231,a 
Fl sh 0.0 0 54.7 183 0.0 0 36.6 174,440 1.9 9 0.0 0 Trace 0 1.9 1,058 0.0 0 0.1 190 0.0 0 5.5 17!i,880 
019 2.9 65 22.4 75 0.7 386 15.9 75,778 4.2 18 0.6 1 0.9 20,741 9.9 7,232 1.0 122 1.6 3773 0.0 0 3.4 108,191 
k C t h u r  3.7 83 0.0 0 6 6  3,522 4.0 18,969 0.0 0 23.4 37 0.0 469 0.2 124 0.0 0 0.2 569 0.0 0 0.7 23,773 
C h ~ l l l p n  0.0 0 0.0 0 0.0 0 Trace O T r a c r  0 0;O 0 0.5 11,974 2.9 2,140 0.3 36 4.5 10,510 0.0 0 0.8 24,W 
Total 100.0 2,216 100.0 335 100.0 53,166 100.0 476,074 100.0 436 100.0 160 100.0 2,370,060 100.0 72,738 100.0 11,923 100.0 234,649 100.0 250 100.0 3,=007 

- -- -- -- 
Central Susltru 47.4 20 0.0 0 59.3 72 40.7 4,848 0.0 0 0.0 0 13.3 4,846 11.7 1,276 17.1 42 4.8 593 0.0 0 16.2 11,697 
k t - s ~ d e  Crescent 0.0 0 0.0 0 0.0 0 36.9 4,407 0.0 0 0.0 0 73.5 26,710 83.5 9,096 79.6 1% 92.1 1 0.0 0 721 51,872 
Set k t  014 46.4 0.0 040.7 50 10.1 1,211 0.0 0 0.0 0 4.1 1,479 4.1 445 2.9 7 1.2 147 0.0 0 4.7 hJ59 

W t h u r  6.2 3 0.0 0 0.0 0 12.3 1,468 0.0 0 0.0 0 8.9 3,232 0.5 49 0.0 0 1.3 161 0.0 0 6.8 4,913 
Chll l~pan 0.0 0 0.0 0 0.0 0 0.0 3 0.0 0 0.0 0 0.2 60 0.2 21 0.4 1 0.6 72 0.0 0 0.2 157 
Total 100.0 43 0.0 0100.0 122 100.0 11,937 0.0 0 0.0 0 100.0 36,327 100.0 10,887 100.0 245 100.0 12,437 0.0 0 100.0 71,m ------------- - 

t h l g ~ n l s .  Sus~ tm 87.5 149 0.0 0 95.7 534 33.8 4,869 0.0 0 0.0 0 22.2 6,707 23.5 2,449 50.3 51 17.2 1,431100.0 91 26.2 16,&7 
k t k t  k n r  0.0 0 0.0 0 0.8 4 0.6 n 0.0 0 0.0 0 9.4 2,662 0.8 83 18.3 21 ~9 491 0.0 o 5;7 3 , ~  

Hasllof 0.0 0 0.0 0 0.0 0 9.2 1,122 0.0 0 0.0 0 6.8 2,073 5.6 599 0.0 0 9.5 790 0.0 0 7.3 4,374 
P m n t  0.0 0 0.0 0 0.0 0 1.9 239 0.0 0 0.0 0 6.4 2,582 12.4 1,290 0.0 0 32.3 2,6W 0.0 0 10.9 6,m 
014 12.5 21 0.0 0 3.5 19 48.5 5,949 0.0 0 0.0 0 53.2 16,290 57.7 6,022 31.4 36 35.1 2,927 0.0 0 49.9 31,W 
I tC thur  Trace 0 0.0 0 Trace 0 Trace 0 0.0 0 0.0 0 T r r e  0 T r w  0 0.0 0 Trace 0 0.0 0 Tram 0 
Chilligan 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 Tram 0 T r w  0 Tram 0 0.0 0 T r r r  0 
Total 100.0 170 0.0 0100.0 567 100.0 12,256 0.0 0 0.0 0 100.0 30,594 100.0 10,433 100.0 114 100.0 8,331100.0 91 100.0 62,516 



Table 14. Run compos i t i on  es t imates  of t h e  1983 Upper Cook I n l e t  sockeye salmon ha rves t  by age group and f i s h e r y  
( con t i nued ) .  

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Total 
FlEhery System 1 Nwber 1 WubR 1 Nuaber % Nuvber Nubor 1 Nuder 1 Muaber % Nurbrr % tlubar 1 ttubff 1 )lubR 1 Nmbmr 

&laratof Sus~tru 100.0 1,231 19.6 139 89.1 3,397 63.1 74,667 100.0 274 0.0 0 136 44,110 5 2 5  6,653 25.7 6% 12.2 3,125 0.0 0 27.5 134,W 
h c h  kml 0.0 0 80.4 572 10.9 417 20.4 24,W 0.0 0 0.0 0 81.2 262,510 28.1 3569 74.32,014 82.0 21,079 0.0 0 64.3 314,281 
!iet Net Has~lof 0.0 0 0.0 0 0.0 0 16.5 19,483 0.0 0 0.0 0 5.2 16,779 9 .  2,460 0.0 0 5.8 1,485 0.0 0 8.2 40,207 

Total 100.0 1,231 100.0 711 100.0 3,814 100.0 118,210 100.0 274 0.0 0 100.0 323,467 100.0 12,682 100.0 2,710 100.0 25,689 0.0 0 100.0 -7M 
-- - -- ---- -- - 

hl~fonsky Sus~trv 100.0 37 0.0 0 77.0 1,277 35.6 23,W 0.0 0 0.0 0 7.2 23,646 25.8 5,154 15.5 377 5.5 1,751 0.0 0 12.4 S6,W 
h c h  K ~ M I  0.0 0 0.0 0 23.0 382 22.8 I ,  0.0 0 0.0 0 81.9 269,018 29.1 5,822 84.5 2,064 78.0 24,653 0.0 0 70.1 317,205 
Set kt Kas~lof 0.0 0 0.0 0 0.0 0 6 27,810 0.0 0 0.0 0 11.3 37,210 45.1 9,034 0.0 0 16.5 5,207 0.0 0 17.5 79,291 

Total 100.0 37 0.0 0 100.0 1,659 100.0 66,898 0.0 0 0.0 0 100.0 329,904 100.0 20,010 100.0 2,441 100.0 31,611 0.0 0 100.0 452,- 

Cohoe/ Susittu 0.0 0 
Ninilchik Kena~ 0.0 0 
Beach Kasilof 0.0 0 
Set Net Fish 0.0 0 

I 
CTI lotal 0.0 0 
N I -- 
I 

Total Susitrv 94.7 4,379 
Kemi 0.0 0 
Kasilof 0.0 0 
Crescont 0.0 0 
Fish 0.0 0 
014 2.6 118 
Mrthur 2.8 128 
millilan 0.0 0 
Total 100.0 4,625 

Trace 0 U.1 
100.0 115 31.9 
0.0 0 0.0 

Trace 0 0.0 
100.0 115 100.0 
- -- 
12.2 201 75.0 
40.3 798 17.4 
0.0 0 0.0 
9.0 0 0.0 
34.9 577 0.0 
4.5 75 0.0 
0.0 0 6.7 
0.0 0 0.0 

100.0 1,651 100.0 

11.9 42,872 
75.5 273,049 
126 4S,991 

Trrr 0 
100.0 361,512 

13.7 480,233 
72.4 2,526,112 
6.2 21465s 
%8 203,726 
.O I4 
1.3 44,126 
0.2 7,042 
a 4  13,403 

100.0 3,493,311 
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Table 16. Catch, escapement, and r e t u r n  of sockeye salmon. by age group and 
run, Upper Cook I n l e t ,  1983. 

Cororcial Catch 

1.2 1.3 2.2 2.3 Mher Total River 

Susitna 

Kerui , 

Kasilof 

irescent 

Fish 

Ei 4 

Mch-thur 

Chilligan 

T o t a l  

NubPrs 
Rrcent 

Numbers 
Percent 

Numbers 
Percent 

Nubers 
Percent 

Numbers 
Percent 

Nuabers 
Percent 

Numbers 
Percent 

River 1.2 1.3 2.2 2.3 Other Total 

Susltna 11 Numbers 
Percent 

Kenal 21 Numbers 
Rrcent 

Kasilof 31 Nun bers 
Percent 

Crescent 41 Numbers 
brcer~t  

Fish 51 Nun be% 
Percent 

-Conti nued- 

- 54- 



Table 16. Catch, escapement, and return of sockeye salmon by age group and 
run, Upper Cook In l e t ,  1983 (continued). 

1.2 1.3 2.2 2.3 Othw Total R 1 ver 
- ---- 

B i g  6/ Nunbr-5 38,868 73,364 17,8Sb 4, 808 3,313 136,189 
Percent 9.1 10.0 19.7 5.1 9.8 10.0 

Mcfirthur 7/ Numbers 2,902 4,660 102 233 63 1 81 534 
Percertt 0.7 0.6 0.1 0.3 1.9 0.6 

Chilligan 7/ Numbers 269 3,502 1.6% 3,670 1 95 9,290 
Percent 0.1 0.5 1.8 3.9 0.6 0.7 

Total 61 Numbers 428,498 736,909 90,640 93! 7% 33,327 1,383,700 
Percent 100.0 100.0 100.0 100.0 100.0 100.0 -- 

- --- 
Swrt and Personal-Use Catch (not counted i n  e s c a m t )  

River 1.2 1.3 2.2 2.3 Ot hw Total 

Kenai 
Rrwnr i -Lse Numbers 
Bior~ot 9/ Percent 

Sena~ Simrt 
-iarvest 9/ Nrusbers 

Percent 

Kasilof 
Personal-Cke Numbers 
Dl  net 101 Percent 

<as1 :of 
krsonai-Use Numbers 
Si i irlet Percent 

:i sh Nurabers 
(saltwater) l I /  Percent 

' i~tal Numbers 
Percent 



Table 16. Catch, escapement, and return o f  sockeye salmon by age group and 
r u n ,  Upper Cook In le t ,  1983 (continued). 

Return 

River 1.2 1.3 2.2 2.3 Mher Total - - 
Susitra Numbers 408,559 527,932 48,362 28,767 69,355 1,082,955 

Percent 30.1 12.4 18.4 6 1 51.8 16.7 

Kenai Nuben 16,312 3,050,186 49,875 295,045 40,017 3,600,435 
Percent 12.2 71.4 19.0 62.2 29.8 55. 4 

Kasi lof Numbers 292,339 37,041 66,376 40,604 0 696,420 
Percer~t 21.6 7.0 25.3 8.6 0.0 10.7 

Crescent N urn bee 16,213 242,787 56,106 77,732 1.650 334,480 
Percent 1.2 5.7 21.4 16.4 1.2 6.1 

Fish Nmkrs 310,935 1,038 3,225 410 13,054 328,662 
Percent 23.0 .O 1.2 0.1 9.7 5.1 

Big  Numbers 134,889 117,490 34,217 13,352 4,273 304,Zl 
Percent 10.0 2.8 13.0 2.8 3.2 4.7 

NcFlrthur Numbers 25,677 11,702 31 1 1,250 5,546 44,486 
Percent 1.9 0.3 0.1 0.3 4.1 0.7 

Chillipan Numbers 3 16,905 4,135 16,606 234 38,272 
Percent .O 0.4 1.6 3.5 0.2 0.6 

Total Nwbers 1,334,376 4, 2bS, 061 262,607 473,766 134,109 6,489,939 
Percent 100.0 100.0 106.0 100. 0 100.0 100.0 

---a- 

!/ Susltna River escawnent counts reoresent the coma~nation of sonar counts f m  Yentna 
Rlver and nark-recaoture estimates frol Sunshine Station. 

?/ Kenai kver escawment counts reoresent sonar counts fm the mainstea and shalld be 
considered a tota! rivemide estirate. 

3/ Yasiiof R:ver escaseaent counts reomsent sonar counts froc the maimtem and should k, 

considered a total rivemide estimate. 

i/ Crescent aiver escament counts re~wsent somr counts f r a  the maimtea and should be 
mm;dered a total rivemide estilate. 

5 /  Fish Creek escaweent estimate reoresents weir counts. 

6 /  b i g  R~ver escawment estimate reresents the combination of a weir count (18,1891 
on Wo!verine Creek and an aerial survey estimate (120,000) of other clearwater 
tributaries. 

7i Mdrthur and Chiiiipan Rivers escawaent estimtes reoresent aerial survws. 

-Cont i  nued- 



Table 16. Catch, escapement, and r e t u r n  of sockeye salmon by age group and 
run, Upper Cook Inlet,  1983 (cont inued).  

81 Totai estimate of escament i s  a c~n~bination of estiaates for the above rivers and 
should not be considered a total estimate for U~wr Cook Inlet. 

91 Kenal River wrsonal-use dlonet catch and the swrt harvest belocr the sonar counters 
were rot sarroled for age comoosition The age comwsition for the total escamnt  
cras used to exoand these catches. 

fO/ Kasi Icqf River wrsonal-use dimet catch was not sam~led for age corwsit ioh The 
ape comoosit ion for the total esca~eaent was used to exmnd the catch. 

I l i  Fish Creek saltwater swrt harvest was mt samoled for age comosition. The 
age com~osit ion for the total escaoment was used to exmnd the catch. 



Returns Per Spawner 

Estimates of returns-per-spawner for brood years 1968-1976 for the Susitna, 
Kenai, Kasilof, and Crescent Rivers were estimated by Cross, et al. (1983b 
and 1985a). Return estimates for the 1.3 and 2.2 age groups from the 1977 
brood year, and the 1.2 age group from the 1978 brood year are documented by 
Cross et a1 . (1985a). A1 1 ocati on of the 1983 catch of sockeye salmon to age 
group and river provides return estimates for the 2.3 age group from the 1977 
brood year, the 1.3 and 2.2 age group from the 1978 brood year, and the 1.2 
age group from the 1979 brood year. Results from the 1983 catch apportionment 
were used to finalize the ratios of returns-per-spawner for the 1977 brood 
year and provide minimum estimates for the ratios of returns-per-spawner for 
the 1978 brood year (Tables 17-20). Ratios for the 1978 brood year are 
minimal because the six-year-old fish returning in 1984 are not included in 
the estimates of return. 

The preliminary estimate of returns-per-spawner from the 1978 brood year for 
Susitna River is 7.3 which is greater than the 1968-1977 average of 4.6. 
Ratios of returns-per-spawner for Susitna River have ranged from 1.9 in 1977 
to 8.5 in 1976 (Table 17). The preliminary 1978 estimate for Kenai River is 
9.1 returns-per-spawner which is also higher than the 1968-1977 average of 
6.1. Kenai River ratios of returns-per-spawner have ranged from a low of 3.3 
in 1976 to a high of 11.1 in 1968 (Table 18). The preliminary ratio of 
returns-per-spawner for Kasilof River for the 1978 brood year is 5.4 which is 
slightly lower than the 1968-1977 average of 6.3. Kasilof River ratios of 
returns-per-spawner were lowest in 1968 at 2.0 and highest in 1975 at 12.3 
(Table 19). The preliminary 1978 estimate for Crescent River is 4.2 returns- 
per-spawner which is greater than the 1968-1977 average of 2.4. Ratios of 
returns-per-spawner for Crescent River are generally lower than the other 
systems, and have ranged from 0.8 in 1969 to 5.2 in 1975 (Table 20). 
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Table 17. Returns-per-spawner for  sockeye salmon from the Susitna River, 
Upper Cook I n l e t l l .  

Brood Ret um by Rge Grouo Returns - 
Year S ~ a w n e ~  1.2 1.3 2.2 2.3 Total 2/ Suaaner 

I/ Rllocation of 1963 comnercial catches based on scale pattern analyses as reDorted in this rewrt. 
Rllocation of the 1982 cmmercial harvest based on scale pattern analyses and migratory timing. 
Sclurce of 1952 catch allocations is Cross et al. 1985a. Flllocatim of 1978-1981 
commercial catches based on scale ~ t t e rn  analyses, and the allocation of 1972-1977 
co,mercial catches based on escapement age amposition. Source of 1972-1981 data is 
Cross et al. 1983. 

2/ Total returns only include aye groups 1.2, 1.3, 2.2, 2.3. 

3/ Everage caiculated for bmod years 1968 through 1977. 

4 i  Preliminary returrrwr-s~awner estimate. Estimate re~resents a mini nun^ value because return 
of  six-year fish i n  1984 are not included. 



Tab1 e 18. Returns-per-spawner fo r  sockeye salmon from the Kenai River, 
Upper Cook I n l e t l l .  

Brod Returns by floe Grouo Returns 

Year S ~ a m r s  1.2 1.3 2.2 2.3 Total 2/ S o a m  

- - - - ~ 

I /  Rllocation of 1'383 mmercial catches based cm scale pattern analyses as reported in this rewrt. 
Rilocation of the 1382 commercial harvest based on scale pattern analyses and migratory timing. 
Scrurce of 1382 catch allocations i s  Cross et al. 1985a. Flllocation of 1978-1981 
collrnercial catches based on scale pattern analyses, and the allocation of 1972-1977 
commercial catcher based O?I escaoement age commit ion. Source of 1972-1981 data i s  
Cross et ai. 1383. 

?/ Total returns only include aoe grouus 1.2, 1.3, 2.2, 2.3. 

3; Rveraqe calculated fcr h o d  years 1968 through 1377. 

4 /  Prellrnlnary return-wr-soawwr estimate. Estlnate reoresents a mlnlmw value because return 
of SIX-year fish i n  1384 are not included. 



Table 19. Returns-per-spawner for sockeye salmon from the Kasilof River, 
Upper Cook ~nletl/. 

brood 

Year S~auners ------- 
1 966 
1967 
1968 89,000 
1969 46,000 
1370 38,000 
1971 90,OClO 
1372 ll3,C100 
I373 40,000 
1374 69,795 
1375 47,BB 
1976 133,537 
19n 153,493 
1978 112,550 
1379 151,758 
1960 !85,672 
1381 B6,l3? 
1982 178,955 
!383 37,319 
4V6 3/ 02,066 

Returns by age Group Ret urns -- 
1.2 1.3 2.2 2.3 Total 21 S~awner 

li Niocation of 1383 m e r c i a l  catches based ctn scale pattern analyses as remrted in this repwt. 
cli:ocation o f  the 1362 commercial harvest based on scaie oattern analyses and migratory tiling. 
Scturce c~f 1382 catch allocations i s  Cross et al. 198%. Allocation of 1978-1981 
commercial catches based on scale pattern analyses, and the allocation of 1972-1977 
mmercial catches based or! escaoement age mrn~osition. Source of 1972-1981 data i s  
CKGS et al. 1363. 

?/ 'otai returns only  ~nclude age grous 1.2, 1.3, 2.2, 2.3, 

ji Rverace calculated f o r  brood years 1368 through 1977. 

4/ ?-el i:nirtary return-aer-soawrer estirmte. Estiaate reoresents a mlnlrnum value because return 
nf SIX-year flsh i n  1304 are not included. 



T a b l e  20. R e t u r n s - p e r - s p a w n e r  for sockeye s a l m o n  from t h e  Crescent River, 
Upper  Cook ~ n l e t l / .  

brood Returns by Roe Group Ret urm 
- ---- 

Year Soamrs 1.2 1.3 2.2 2.3 Total 2/ S~awner 

1/ ~llocation of 1983 cornwrciai catches based on scale pattern analyses as resorted in this rewrt. 
Flilocation o f  the 1962 commercial harvest based on scale pattern. a ~ l y s e s  and migratory timinp. 
Scturce of 1392 catch allocations i s  Cross et al. 1385a. Qllocation of 1978-1981 
conrnercial catches based on scale oattern analyses, and the allocation of 1972-1977 
commercial catches based on escawmerit age conmition. Source of 1972-1981 data i s  
Cross et al. 1383. 

?i iotai returns only lrrclude age prauDs 1.2, 1.3, 2.2, 2.3. 

21 tiveraoe calculated fur brood years 1368 through 1977. 

4 /  Pr e l  lmlnary return-wr-c,oawner est i raate. Estimate reoresent5 a minimum value because ret u r r ~  
ctf  SIX-year f i sh  In I364 are nclt included. 
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APPENDICES 



Appendix Table 1 .  Run  composition estimates of sockeye salmon catches by age group and date  f o r  the Central 
D i s t r i c t  d r i f t  f i shery ,  Upper Cook I n l e t ,  1983. 

- --- - - - -- - -- - -- - - - - - -- -- - - 
0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Total 

Date System % Number % Nwber % Nurber % Nwber % Nurber % Nwber % Nuvlber % Nwber Z Nwber % Number % Number % Nullber 

6/27 Susitna 0.0 0 0.0 0 0.0 0 12.8 732 0.0 0 0.0 0 1.1 140 3.5 36 10.2 3 1.2 25 0.0 0 4.3 936 
Kenai 0.0 0 0.0 0 0.0 0 0.1 6 0.0 0 0.0 0 19.2 2,436 2.0 21 38.9 13 11.2 240 0.0 0 12.6 2,716 
Kasilof 0.0 0 0.0 0 0.0 0 7.7 440 0.0 0 0.0 0 57.4 7,284 39.7 416 0.0 0 19.0 404 0.0 0 39.6 8,544 
Crescent 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 10.2 1,294 22.1 233 23.1 8 20.4 435 0.0 0 9.1 1,970 
Fish 0.0 0 0.0 0 0.0 0 34.0 1,944 0.0 0 0.0 0 Trace 0 1.1 12 0.0 0 0.1 2 0.0 0 9.1 1,958 
Big 0.0 0 0.0 0 0.0 0 45.4 2,596 0.0 0 0.0 0 0.8 102 17.4 182 16.5 6 5.1 108 0.0 0 13.8 2,994 
HcRrthur 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 3.7 469 0.2 2 0.0 0 0.7 14 0.0 0 2.2 485 
Chilligan 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 7.6 W 14.0 147 11.3 4 42.3 903 0.0 0 9.3 2,018 
Total 0.0 0 0.0 0 0.0 0100.0 5,718 0.0 0 0.0 0 100.0 12,689 100.0 1,049100.0 34 100.0 2,131 0.0 0 100.0 21,621 

------------------P-------~--------------------------------------------------------------------------------------- 

7/01 Susltna 0.0 0 4.0 4 91.4 928 12.8 2,175 0.0 0 0.0 0 23.6 7,651 17.0 518 0.0 0 8.3 391 0.0 0 20.0 11,667 
Kenal 0.0 0 3.5 3 5.3 !i4 0.1 17 0.0 0 0.0 0 29.3 9,498 3.5 107 0.0 0 27.1 1,276 0.0 0 18.8 10,955 
Kasllof 0.0 0 0.0 0 0.0 0 7.7 1,309 0.0 0 0.0 0 35.8 11,606 29.0 884 0.0 0 19.6 925 0.0 0 25.3 14,724 
Crescent 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 11.3 3,663 27.4 834 0.0 0 35.8 1,687 0.0 0 10.6 6,184 

I 
0-1 Fish 0.0 0 66.7 61 0.0 0 34.0 5,778 0.0 0 0.0 0 Trace 0 1.4 44 0.0 0 0.2 8 0.0 0 10.1 5,891 
m 019 0.0 0 25.8 24 3.3 34 45.4 7,715 0.0 0 0.0 OTrace  0 21.7 661 0.0 0 9.0 423 0.0 0 15.2 8,857 

llcRrthur 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 0.0 0 Trace 0 
Chllllgan 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 0.0 0 Trace 0 
Total 0.0 0 100.0 92 100.0 1,016 100.0 16,994 0.0 0 0.0 0 100.0 32,418 100.0 3,048 0.0 0 100.0 4,710 0.0 0 100.0 58,278 

..................................................................... 
7/04 Susltna 0.0 0 0.0 0 95.1 1,950 43.9 17,537 0.0 0 0.0 0 33.2 32,648 43.4 2,338 0.0 0 18.6 3.195 0.0 0 35.4 51,668 

Kenal 0.0 0 0.0 0 4.4 89 Trace 0 0.0 0 0.0 0 38.9 38,254 7.0 376 0.0 0 47.8 8,208 0.0 0 28.8 46,927 
Kasilof 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 24.5 24,093 27.1 1,457 0.0 0 16.1 2,762 0.0 0 17.4 28,312 
Crescent 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 3.4 3,343 12.5 672 0.0 0 14.4 2,464 0.0 0 4.0 6,479 
Flsh 0.0 0 0.0 0 0.0 0 42.1 16,819 0.0 0 0.0 0 Trace 0 2.1 112 0.0 0 0.2 39 0.0 0 10.4 16,970 
019 0.0 0 0.0 0 0.5 10 14.0 5,593 0.0 0 0.0 O T r a c e  0 7.9 423 0.0 0 2.9 490 0.0 0 4.0 6,516 
k h t h u r  0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 0.0 0 Trace 0 
Chllligan 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 0.0 0 Trace 0 0.0 0 Trace 0 0 Trace 
Total 0.0 0 0.0 0100.0 2,049 100.0 39,949 0.0 0 0.0 0 100.0 98,338 100.0 5,378 0.0 0 100.0 17,158 0.0 0 100.0 162,872 

...................................................................................................................... 
7/06 Sqsitna 0.0 0 0.0 0 85.8 1,738 25.3 4,221 0.0 0 0.0 0 8.9 3,202 16.9 499 21.1 66 6.1 469 0.0 0 15.5 10,195 

Kenal 0.0 0 0.0 0 14.2 287 6.8 1,141 0.0 0 0.0 0 53.4 19,212 9.8 289 78.9 245 8 4,334 0.0 0 38.9 25,508 
Hasilof 0.0 0 0.0 0 0.0 0 67.9 11,302 0.0 0 0.0 0 37.7 13,563 73.3 2,171 0.0 0 37.1 2,829 0.0 0 45.6 29,865 
Crescent 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
F1sh 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
Big 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
HcRrthur 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 ir 0.0 0 
Chilligan 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
Total 0.0 0 0.0 0 100.0 2,025 100.0 16,664 0.0 0 0.0 0 100.0 35,977 100.0 2,959 100.0 31 1 100.0 7,632 0.0 0 100.0 65,568 



Appendix Table 1 .  R u n  composition estimates of sockeye salmon catches by age group and date for  the Central 
Distr ic t  d r i f t  f ishery, Upper Cook In le t ,  1983 (continued). 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Total 
Date System X Nurrber X Number % Nunber I Nuber X Nwber % Nunber % Number % Number % Nwber % Nurober % Nuaber % Nuuber 

7/08 Susitna 
Kena~ 
Kasllof 
Crescent 
Fish 

BKI 
k k t  hur 
Chi l l iyan 
Total 

0.0 0 0.0 0 9 3 . 9  
0.0 0 0.0 0 5.8 
0.0 0 0.0 0 0.0 
0.0 0 0.0 0 0.0 
0.0 0 0.0 0 0.0 
0.0 0 0.0 0 0.3 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 0.0 
0.0 0 0.0 0100.0 

25.0 
6.0 

16.8 
Trace 
46.1 
6.1 

Trace 
Trace 
100. 0 

0.0 0 0.0 0 36.5 
0.0 0 0.0 0 47.1 
0.0 0 0.0 0 9.7 
0.0 0 0.0 0 4.3 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 2.4 
0.0 0 0.0 0 100.0 

67,042 41.4 
86,510 9.0 
17,816 19.6 
7,898 15.8 

0 ' 2.7 
0 4.0 
0 Trace 

4,408 7.5 
183,674 100.0 

12.7 
44.2 
8.4 

13.1 
0.2 
1.1 

Trace 
20.3 

100.0 

0.0 0 9 . 8  
0.0 0 33.5 
0.0 0 11.7 
0.0 0 3.8 
0.0 0 13.3 
0.0 0 1.9 
0.0 0 Trace 
0.0 0 3.0 
0.0 0 100.0 

- - - -- - - - - - 

7/11 Susitna 0.0 0 0.0 0 80.4 1,743 22.3 16,922 0.0 0 0.0 0 11.2 24,647 18.6 2,519 15.1 82 4.4 1.050 0.0 0 14.0 46,963 
Kenai 0.0 0 0.0 0 17.2 373 0.7 531 0.0 0 0.0 0 66.9 147,221 14.0 1,890 73.0 396 52.8 12,586 0.0 0 48.5 162,997 
Kasilof 0.0 0 0.0 0 0.0 0 11.9 9,030 0.0 0 0.0 0 11.5 25,307 19.9 2,700 0.0 0 6.6 1,563 0.0 0 11.5 38,600 
Crescent 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 3.6 7,922 15.3 2.072 4.4 24 9.7 2,317 0.0 0 3.7 12,335 

I 
cn Fish 0.0 0 0.0 0 0.0 0 40.9 31,036 0.0 0 0.0 0 Trace 0 2.0 268 0.0 0 0.1 29 0.0 0 9.3 31,333 
V 
I Bla 0.0 0 0.0 0 2.4 52 24.2 18,364 0.0 0 0.0 0 3.8 8,362 19.4 2.631 5.1 27 3.9 930 0.0 0 9.0 30,366 

kRrthur 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 0.0 0 Trace 0 0.0 0 Trace 0 0.0 0 Trace 0 0 Trace 
C h i l l ~ g a n  0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 3.0 6,602 10.8 1,470 2.4 13 22.5 5,374 0.0 0 4.0 13,459 
Total 0.0 0 0.0 0100.0 2,168 100.0 75,883 0.0 0 0.0 0 100.0 220,061 100.0 13,550 100.0 542 100.0 23,849 0.0 0 100.0 336,053 

7/13 Susitna 0.0 0 0.0 0 57.6 5,304 Trace 0 0.0 0 0.0 0 9.4 21,470 8.5 429 7.3 33 2.1 438 0.0 0 9.4 27.674 
Kena~ 0.0 0 0.0 0 25.6 2,356 13.0 4,071 0.0 0 0.0 0 67.6 154,399 13.2 668 72.8 335 51.6 10,904 0.0 0 58.4 172.733 
Hasilof 0.0 0 0.0 0 0.0 0 20.1 6,294 0.0 0 0.0 0 6.7 15,303 11.0 560 0.0 0 3.7 794 0.0 0 7.8 22,951 
Crescent 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 16.3 37,229 63.4 3,209 19.1 88 41.5 8,790 0.0 0 16.7 49,324 
Fish 0.0 0 0.0 0 0.0 0 35.9 11,241 0.0 0 0.0 0 Trace 0 0.6 32 0.0 0 .o 8 0.0 0 3.8 11,281 
Big 0.0 0 0.0 0 0.6 55 15.4 4,822 0.0 0 0.0 O T r a c e  0 3.1 156 0.8 4 0.6 136 0.0 0 1.7 5,173 
k k t h u r  0.0 0 0.0 0 16.2 1,495 15.6 4,885 0.0 0 0.0 0 Trace 0 0.2 11 0.0 0 0.5 104 0.0 0 2.2 6,495 
Chill igan 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 
Total 0.0 0 0.0 0100.0 9,210 100.0 31,313 0.0 0 0.0 0 100.0 228,401 100.0 5,065 100.0 460 100.0 21,182 0.0 0 100.0 295,631 

7/15 Susltna 90.7 
Kenai 0.0 
Hasllof 0.0 
Crescent 0.0 
Fish 0.0 
Big 3.3 
kRr thur  6.0 
Chlll ioan 0.0 
Total 100.0 

Trace 
13.0 
20.1 

Trace 
35.9 
15.4 
15.6 

Trace 
100.0 

0.0 0 0.0 0 20.0 
0.0 0 0.0 0 77.1 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 2.9 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 Trace 
0.0 0 0.0 0 100.0 

37.2 
31.5 
10.1 

Trace 
2.0 

18.5 
0.7 

Trace 
100.0 

6.5 
87.2 
2.4 

Trace 
0.1 
2.7 
1.1 

Trace 
1u1.0 

18.0 
65.2 

3.4 
Trace 

5.5 
5.0 
2.9 

Trace 
100.0 



Appendix Table 1 .  Run  composition estimates of sockeye salmon catches by age group and da te  f o r  the Central 
D i s t r i c t  d r i f t  f i shery ,  Upper Cook I n l e t ,  1983 (continued).  

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Total 
Date Systen % Number % Nurber % Nurber I Number % Nwber % Nwber % Nurber % Nwber % Nusber 1: Nuaber Z Nusber % Number 

7 / 1 8 S u s i t r a  0.0 0 0.0 0 5 6 . 1  2 ,19723 .8  7.444 0.0 0 0.0 0 3.6 8,464 8.3 437 0.0 0 1.6 371 0.0 0 6.5 18,913 
Kenai 0.0 0 0.0 0 43.3 1,698 11.3 2,823 0.0 0 0.0 0 85.7 201,482 24.2 1,184 0.0 0 68.5 16.083 0.0 0 76.4 223,276 
Kasilof 0.0 0 0.0 0 0.0 0 11.7 2 3  0.0 0 0.0 0 Trace 0 2.1 104 0.0 0 0.5 123 0.0 0 1.1 3,150 
Crescent 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 10.7 2 5 1  60.8 2,980 0.0 0 28.3 6,803 0.0 0 11.9 34,939 
Fish 0.0 0 0.0 0 0.0 0 32.7 8,168 0.0 0 0.0 0 Trace 0 0.7 32 0.0 0 .O 7 0.0 0 2.8 8,207 
El&! 0.0 0 0.0 0 0.6 23 14.5 3,622 0.0 0 0.0 OTrace  0 3.3 161 0.0 0 0.5 117 0.0 0 1.3 3,323 
k C t h u r  0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 0 0.0 
Chillloan 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 0 0.0 
Total 0.0 0 0.0 0100.0 3,918 100.0 24,980 0.0 0 0.0 0 100.0 235,102 100.0 4,838 0.0 0 100.0 23,510 0.0 0 100.0 292,408 

---------------------P-------------------------------------------------------------------------------------------------- 

7/20 Susitna 98.8 975 0.0 0 80.2 8,713 29.8 19,716 0.0 0 0.0 0 14.8 74,971 20.8 2,259 13.4 397 4.6 1,753 0.0 0 17.1 108,784 
thru Kenai 0.0 0 0.0 0 19.4 2,109 11.3 7,476 0.0 0 0.0 0 73.7 373,338 17.7 1,919 73.4 2,173 61.7 23,758 0.0 0 64.5 410,773 
7/21 Kas~lof 0.0 0 0.0 0 0.0 0 11.7 7,741 0.0 0 0.0 0 Trace 0 2.2 239 0.0 0 0.7 258 0.0 0 1.3 8,238 

Crescent 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 11.5 58,255 55.2 5,999 12.5 371 32.4 12,462 0.0 0 12.1 77,107 
I 

(31 Fish 0.0 0 0.0 0 0.0 0 9 .7  21,634 0.0 0 0.0 0 Trace 0 0.7 74 0.0 0 .o 15 0.0 0 3.4 21,723 

7' Big 1.2 12 0.0 0 0.4 40 14.5 9,593 0.0 0 0.0 OTrace  0 3.4 372 0.7 21 0.6 245 0.0 0 1.6 10,283 
kRrthur 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 0.0 0 Trace 0 
Chllllgan 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 0 Trace 
Total 100.0 987 0.0 0100.0 10,862 100.0 66,160 0.0 0 0.0 0 100.0 506,564 100.0 10,862 100.0 2,962 100.0 38,511 0.0 0 100.0 636,908 

....................................................................................................................................................... 
7 Susitna 0.0 0 0.0 0 70.4 921 16.7 2,984 15.6 60 0.0 0 12.3 28,839 37.4 1,141 10.0 174 4.3 705 0.0 0 12.6 34,832 
thru Henai 0.0 0 0.0 0 2 7 . 9  364 21.1 3,770 78.1342 0.0 0 87.7 205,622 52.1 1,587 89.5 1,560 94.4 15,646 0.0 0 83.2 228,891 
7/23 Kas~lof 0.0 0 0.0 0 0.0 0 13.7 2,448 0.0 0 0.0 0 Trace 0 3.7 114 0.0 0 0.6 98 0.0 0 1.0 2.660 

Crescent 0.0 0 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 0 Trace 
Flsh 0.0 0 0.0 0 0.0 0 28.3 5,057 1.9 B 0.0 0 Trace 0 0.8 26 0.0 0 .O 4 0.0 0 1.8 5,095 
Big 0.0 0 0.0 0 0.3 4 17.4 3,109 4.2 18 0.0 0 Trace 0 5.9 181 0.5 9 0.6 95 0.0 0 1.2 3,416 
k k t h u r  0.0 0 0.0 0 1.4 18 2.8 500 0.0 0 0.0 0 Trace 0 0.1 2 0.0 0 0.1 12 0.0 0 0.2 532 
Ch~ll igan 0.0 0 0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 
Total 0.0 0 0.0 0 100.0 1,307 100.0 17,868 100.0 436 0.0 0 100.0 234,461 100.0 3,051 100.0 1,743 100.0 16,560 0.0 0 100.0 275,4a 

7/24 Sus~tna 93.6 456 5.5 14 74.5 1 ,  16.7 3,007 0.0 0 0.0 0 11.5 12,957 10.4 253 10.1 73 2.8 281 0.0 0 12.7 18,673 
thru Kenai 0.0 0 23.2 56 21.0 459 21.1 3,800 0.0 0 0.0 0 62.9 70,871 10.3 250 64.0 467 44.4 4,426 0.0 0 54.7 W,p9  
7 Kasilof 0.0 0 0.0 0 0.0 0 13.7 2,467 0.0 0 0.0 0 Trace 0 2.1 51 0.0 0 0.8 78 0.0 0 1.8 2,596 

Crescent 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 21.8 24,562 68.9 1,678 23.5 172 50.1 5,000 0.0 0 21.4 31.412 
Flsh 0.0 0 1 1 2 2  0.0 0 28.3 5,097 0.0 0 0.0 0 Trace 0 0.5 11 0.0 0 .O 3 0.0 0 3.6 5.233 
Big 5.2 25 21.2 51 1.6 35 17.4 3,133 0.0 0 0.0 0 3.8 4,282 7.8 130 2.4 18 1.8 180 0.0 0 5.4 7,914 
llckthur 1.2 6 0.0 0 2.9 64 2.8 504 0.0 0 0.0 0 Trace 0 .o 1 0.0 0 0.1 9 0.0 0 0.4 584 
Ch~ll igan 0.0 0 0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 
Total 100.0 487 100.0 243 100.0 2,130 100.0 18,008 0.0 0 0.0 0 100.0 112,672 100.0 2,434 100.0 730 100.0 9,977 0.0 0 100.0 146,741 

-Conti nued- 



Appendix Table 1 . Run composition estimates of sockeye salmon catches by age group and date for  the Central 
Dis t r ic t  d r i f t  f ishery, Upper Cook In le t ,  1983 (continued). 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Total 
Date System % Number % Nurber % Number % Number X Nwber Z Nuerber % Number % Number Z Nwber % Nuraber % Nwber Z Number 

7/26 Susltrta 68.3 103 0.0 0 20.5 33 
thru Kenal 0.0 0 0.0 0 5 5 . 5  83 
7/27 Hasllof 0.0 0 0.0 0 0.0 0 

Crescent 0.0 0 0.0 0 0.0 0 
Flsh 0.0 0 0.0 0 0.0 0 
614 5.6 9 0.0 0 0.6 1 
k k t h u r  26.1 42 0.0 0 23.4 37 
C h ~ l l l g a n  0.0 0 0.0 0 0.0 0 
Total 100.0 160 0.0 0 100.0 160 

Trace 
15.1 
5.8 

Trace 
37.9 
17.5 
23.7 

Trace 
100.0 

33 2.2 
83 37.8 
0 Trace 
0 Trace 
0 Trace 
1 Trace 

37 Trace 
0 Trace 

160 100.0 

8.2 
77.7 
2.4 

Trace 
1.7 
9.1 
0.9 

Trace 
100.0 

153 1.6 10 
1,438 97.8 620 

46 0.0 0 
0 Trace 0 

33 0.0 0 
174 0.6 4 
16 0.0 0 
0 Trace 0 

1,926100.0 642 

43 
7,373 

20 
Trace 

3 
45 
47 

Trace 
7,543 

0.0 0 Trace 
0.0 0 2.7 
0.0 0 1.5 
0.0 0 1.9 
0.0 0 Trace 
0.0 0 100.0 

7/28 Susltre 0.0 0 
thru Kenal 0.0 0 
9/12 Kasilof 0.0 0 

m Crescent 0.0 0 
L D  
I F ~ s h  0.0 0 

61s 0.0 0 
kftr thur 0.0 0 
Chlll lgan 0.0 0 
Total 0.0 0 

Total Susitna 93.4 2,068 
Kenal 0.0 0 
Kasllof 0 0 
Crescent 0.0 0 
Flsh 0.0 0 
BIP 2.9 65 
k k t h u r  3.7 83 
C h l l l ~ g a n  0.0 0 
Total 100.0 2,216 

0.0 0 Trace 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 Trace 
0.0 0 6 8 . 0  852 15.1 1,626 0.0 0 0.0 0 100.0 113,431 83.7 3,352 99.4 
0.0 0 0.0 0 5.8 624 0.0 0 0.0 0 Trace 0 2.8 112 0.0 
0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 Trace 
0.0 0 0.0 0 37.9 4,001 0.0 0 0.0 0 Trace 0 2.0 80 0.0 
0.0 0 0.9 11 17.5 1,884 0.0 0 0.0 O T r a c e  0 10.5 & 0.6 
0.0 0 31.1 383 23.7 2,552 0.0 0 0.0 0 Trace 0 1.0 40 0.0 
0.0 0 0.0 0 Trace 0 0.0 0 0.0 0 Trace 0 Trace 0 Trace 
0.0 0 100.0 1,252 100.0 10,767 0.0 0 0.0 0 100.0 113,431 100.0 4,006 100.0 

....................................................................................... 
5.1 17 72.2 38,355 20.3 96,705 15.6 68 20.5 33 14.3 330,943 22.4 16,282 10.2 

17.8 60 20.5 10,903 8.2 38,985 78.3 341 55.5 89 72.3 1,713,637 22.2 16,147 82.5 
0.0 0 0.0 0 15.0 71,197 0.0 0 0.0 0 4.9 114,972 15.110,978 0.0 
0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 7.1 169,324 25.8 18,777 6.0 

54.7 183 0.0 0 36.6 174,440 1.9 9 0.0 0 Trace 0 1.5 1,058 0.0 
22.4 75 0.7 386 15.9 75,778 4.2 18 0.6 1 0.9 20,741 9.9 7,232 1.0 
0 .  0 6.6 3,522 4.0 18,%9 0.0 0 23.4 37 .O 469 0.2 124 0.0 
0.0 0 0.0 0 Trace 0 Trace 0 0.0 0 0.5 11,374 2.9 2,140 0.3 

100.0 335 100.0 53,166 100.0 476,074 100.0 436 100.0 160 100.0 2,370,060 100.0 72,738 100.0 

0 Trace 0 0.0 0 Trace 0 
3,484 98.3 15,760 100.0 250 93.0 138,755 

0 0.3 46 0.0 0 0.5 782 
0 Trace 0 0.0 0 Trace 0 
0 .o 6 0.0 0 2.8 4,167 

22 0.7 105 0.0 0 1.6 2,444 
0 0.7 109 0.0 0 2.1 3.0% 
0 Trace 0 0.0 0 Trace 0 

3,506 100.0 16,026 100.0 2% 100.0 149,238 

1,219 5.5 13,002 0.0 0 15.7 506,632 
9,832 64.7 151,637 100.0 250 60.2 1,941,881 

0 5.2 12,257 0.0 0 6.5 209,404 
714 18.2 42.711 0.0 0 7.2 231,526 

0 0.1 1% 0.0 0 5.5 175,880 
122 1.6 3,773 0.0 0 3.4 108,191 

0 0.2 569 0.0 0 0.7 23,773 
36 4.5 10,510 0.0 0 0. 8 24,660 

11,323 100.0 234,649 100.0 250 100.0 3,222,007 





Appendix Table 3. Run composi t ion es t imates  o f  sockeye salmon catches by age group and da te  f o r  t h e  K a l i f o n s k y  
Beach s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1983. 

0.2 0.3 1.2 1.3 2.2 1.4 2.3 Total 
Date System 1: Number % Nuaber % Nuflber % Nuher % Nuaber % Number % Nunber % Number 

7/01 Susitra 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace U Trace 0 
Kenai 0.0 0 0.0 0 2.5 45 26.3 1,053 2.5 7 0.0 0 22.9 62 18.3 1,173 
Kasi l o f  0.0 0 0.0 0 97.5 1,788 73.7 2,966 97.5 274 0.0 0 77.1 268 81.7 5,236 
Total 0.0 0 0.0 0 100.0 1,833 100.0 4,025 100.0 281 0.0 0 100.0 270 100.0 6,409 

7/04 Susitr~a 0.0 0 100.0 3 38.2 222 20.9 175 28.9 51 0.0 0 17.3 28 27.2 479 
Kenai 0.0 0 0.0 0 2.3 13 27.5 230 2.6 5 0.0 0 25.4 42 16.4 230 
Kasilof 0.0 0 0.0 0 59.5 347 51.6 430 68.5 122 0.0 0 57.3 94 56.4 933 
Total 0.0 0 100.0 3 100.0 582 100.0 835 100.0 178 0.0 0 1 164 100.0 1,762 

7/06 Susitna 0.0 0 37.1 29 31.4 2,214 17.1 1,566 23.1 316 0.0 0 14.0 200 22.7 4,325 
thru Ker~ai 0.0 0 2.9 1 2.1 150 25.7 2,353 2.4 33 0.0 0 23.4 334 15.1 2,871 
7/11 K a s ~ l o f  0.0 0 0.0 0 66.5 4,661 57.2 5,237 74.5 1,018 0.0 0 62.6 833 62.2 11.829 

I 
U 

Total 0.0 0 100.0 30 100.0 7,045 100.0 9,156 100.0 1,367 0.0 0 100.0 1,427 100.0 19,m 
-1 

I 
7/12 Susitna 100.0 37 87.7 9 20.4 1,562 7.3 914 14.4 262 24.0 9 6.1 100 12.3 2,916 
thru Kenai 0.0 0 12.3 5 6.4 4% 51.2 6,411 7.0 128 76.0 28 47.6 781 33.0 7,847 
7/16 Hasilof 0.0 0 0.0 0 73.2 5,611 41.5 5,196 78.6 1,435 0.0 0 46.3 762 54.7 13,004 

Total 100.0 37 100.0 37 100.0 7,667 100.0 12,521 100.0 1,825 100.0 37 100.0 1,643 100.0 23,767 
.................................................................................................................................... 
7/17 Susltra 0.0 0 74.7 1,061 27.8 8,403 4.8 8,084 20.2 2,221 11.5 82 4.2 839 8.9 20,690 
thru Kenai 0.0 0 25.3 360 21.2 6,415 81.3 136,920 23.7 2,609 88.5 629 79.5 15,808 70.3 162,741 
7/21 Kasilof 0.0 0 0.0 0 51.0 15,383 13.9 23,410 56.1 6,184 0.0 0 16.3 3,2W 20.8 48,227 

Total 0.0 0 100.0 1,421 100.0 30,201 100.0 168,414 100.0 11,014 100.0 711 100.0 19,897 100.0 231,658 

7/22 Susitna 
thru Kenai 
7/26 Kasilof 

Total 

7/27 Susitna 
thru Kenai 
8/15 Kasilof 

Total 

79.9 
20.1 

Trace 
100.0 

.- - - - - - 
Trace 
100.0 
Trace 
100.0 

15.2 
84.8 

Trace 
100. 0 

-- 
Trace 
100.0 
Trace 
100.0 

72.1 
27.9 

Trace 
100.0 - - - -- - - - 
Trace 
100.0 
Trace 
100.0 

28.4 
71.6 
0.0 

100.0 
. - - --- - -- - - - . 

Trace 
100.0 
0.0 

100.0 

13.3 
86.1 

Trace 
100.0 

-- - - -- - 
Trace 
100.0 
Trace 
100.0 

25.7 
74.3 

Trace 
1'00.0 

- -- - - - - - - 
Trace 
100.0 
Trace 
100.0 

Total Susitna 100.0 37 77.0 1,277 6 23,822 7.2 23,646 25.8 5,154 15.5 377 5.5 1,751 12.4 56,064 
Kenai 0.0 0 23.0 382 22.8 15,266 81.5 263,018 29.1 5,822 84.5 2,064 78.0 24,653 70.1 317,205 
Kasilof 0.0 0 0.0 0 41.6 27,810 11.3 37,240 45.1 9,034 0.0 0 16.5 5,207 17.5 79,291 
Total 100.0 37 100.0 1,659 100.0 66,898 100.0 323,904 100.0 20,010 100.0 2,441 100.0 31,611 100.0 452,560 
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Appendix Table  4. Run compos i t i on  es t imates  o f  sockeye salmon catches by age group and da te  f o r  t h e  Cohoel 
N i n i l c h i k  Beach s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1983 ( con t i nued ) .  

1.1 0.3 1.2 2.1 1.3 2.2 1.4 2.3 Total 
Date System % Number % Number % Nunber % Number % Number % Number % Number I Nur~ber % Number 

7/17 Susitra 0.0 0 88.2 891 38.8 15,148 0.0 0 21.8 30,229 43.9 5.030 24.8 251 10.4 2,583 a . 1  54,138 

thru Kenai 0.0 0 11.8 119 0.5 1 95 0.0 0 72.8 100,950 20.7 2,368 75.2 753 78.1 13,457 57.3 123.848 

7/20 Kasilof 0.0 0 0.0 0 51.9 20,263 0.0 0 5.4 7,488 34.9 3,931 0.0 0 11.5 2,853 16.0 34.535 

Fish 0.0 0 0.0 0 8.8 3,436 0.0 0 Trace 0 0.5 54 0.0 0 .O 7 1.6 3.497 

Total 0.0 0 100.0 1,010 100.0 39,042 0.0 0 100.0 138,667 100.0 11,443 100.0 1,010 100.0 24.306 100.0 216,(178 
______________-____----------m---_____--______-_~____--------------------------------------------------------------------------------------------------------------- 

7/21 Susi tna 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 
thru Kenai 0.0 0 100.0 168 57.0 9,498 0.0 0 94.9 72,016 57.3 2,989 0.0 0 93.9 7,745 87.0 92.416 
7/24 H a s ~ l o f  0.0 0 0.0 0 43.0 7,160 0.0 0 5.1 3,010 42.7 2,227 0.0 0 6.1 500 13.0 13.757 

Fish 0.0 0 0.0 0 Trace 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 
Total 0.0 0 100.0 168 100.0 16,658 0.0 0 100.0 75,886 100.0 5.216 0.0 0 100.0 8.245 100.0 106.173 

7/25 Susitna 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 
thru Kenai 0.0 0 100.0 80 100.0 8,835 100.0 80 100.0 37,587 100.0 1,767 100.0 723 100.0 2,008 100.0 51.080 
7/26 Kasilof 0.0 0 0.0 0 Trace 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 

Fish 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 

Total 0.0 0 100.0 80 100.0 8,835 100.0 80 100.0 37,587 100.0 1,767 100.0 723 100.0 2.008 100.0 51,000 

7/29 Susitna Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 
thru Kenai 100.0 115 100.0 87 100.0 3,126 0.0 0 100.0 12,678 100.0 261 100.0 58 100.0 29 100.0 16.354 
8/15 Kasilof 0.0 0 0.0 0 Trace 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 

Fish Trace 0 0.0 0 Trace 0 0.0 0 Trace 0 Trace 0 0.0 0 Trace 0 Trace 0 

Total 100.0 115 100.0 87 100.0 3,126 0.0 0 100.0 12,678 100.0 261 100.0 58 100.0 29 100.0 16,354 
____11_____-__-____------___1_--1---________------------------------------------------------------------------------------------- 

Total Susitrta Trace 0 68.1 1,201 23.8 28,299 Trace 0 11.9 42,872 25.2 7,841 17.9 483 7.6 3,885 14.3 84,581 
Kenai 100.0 115 31.9 562 18.9 22,505 100.0 80 75.5 273,049 27.3 8,492 82.1 2,209 72.7 37,346 60.6 344.358 
Kasi lo f  0.0 0 0.0 0 52.4 62,302 0.0 0 12.6 45,531 47.2 14,691 0.0 0 13.7 10.113 23.4 132,703 
Fish Trace 0 0.0 0 4.9 5,869 Trace 0 Trace 0 0.3 92 0.0 0 .O 12 1.1 5.973 
Total 100.0 115 100.0 1,763 100.0 118,975 100.0 80 100.0 361,512 100.0 31,116 100.0 2,692 100.0 51,362 100.0 567,615 



Appendix Table 5. Run composition estimates of sockeye salmon catches by age group and date for  the Kalgin 
Island s e t  net fishery, Upper Cook In le t ,  1983. 

0.2 0.3 1.2 1.3 2.2 1.4 2.3 2.4 Total 
Date Svsten % Number % Number % Number % Mu~ber % Number % Number % Number % Nuraber % Number 

6/27 Susitna 
thru Kenai 
7/08 Kasilof 

Crescent 
Bi a 
Mckt hur 
U-tilligan 
Total 

9B.3 268 
Trace 0 
0.0 0 
0.0 0 
1.7 5 

Trace 0 
0.0 0 

100.0 273 

54.9 2,202 
Trace 0 
27.9 i.in 
1.4 56 
15.8 634 

Trace 0 
Trace 0 
100.0 4,014 

38.1 2,573 
Trace 0 
30.7 2,072 
8.9 601 
22.3 1,506 

Trace 0 
Trace 0 
100.0 6,752 

36.2 753 0.0 0 27.7 733 
Trace 0 0.0 0 Trace 6 
28.0 589 0.0 0 23.8 7% 
13.7 287 0.0 0 8 1  743 
22.1 464 0.0 0 14.4 380 

Trace 0 0.0 0 Trace 0 
Trace 0 0.0 0 Trace 6 
100.0 2,093 0.0 0 100.0 2,646 

100.0 31 
Trace 0 
0.0 0 
0.0 0 
0.0 0 
0.6 6 
0.0 0 

100.0 91 

41.8 6.626 
Trace 0 
28.8 4,573 
10.6 1,687 
18.8 2.983 

Trace 0 
Trace 0 
100.0 15,875 

7/09 Susitna 0.0 0 0.0 0 14.9 638 6.8 757 6.0 237 0.0 0 4.5 172 6.0 0 7.8 1,804 
thru Kenal 0.0 0 0.0 0 0.1 3 0.7 78 .6 2 0.0 0 0.5 19 0.0 0 6.4 162 
7/21 Kasilof 0.0 0 0.0 '0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 6.6 6 Trace 0 

I 
v Crescent 0.0 0 0.0 0 4.3 182 17.8 1,981 25.3 1,004 0.0 0 51.1 1,949 0.0 6 22.1 5,116 
f Big 0.0 0 0.0 0 80.7 3,447 74.7 8,315 68.7 2,721 0.0 0 43.9 1,672 0.0 0 69.7 16,155 

Hckthur 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 0.6 0 Trace 6 
Chilligan 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 0.0 0 Trace 0 
Total 0.0 0 0.0 0 100.0 4,270 100.0 11,131 100.0 3,964 0.0 0 100.0 3,812 0.0 6 100.0 23,177 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - i - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

7/22 Susitna 87.5 149 93.3 265 51.1 2,030 27.2 3,457 33.2 1,452 50.3 57 28.1 527 6.0 0 33.8 7,337 
thru Kenai 0.0 0 1.5 4 1.9 74 21.9 2,784 1.9 81 18.3 21 25.2 471 0.0 0 14.6 3.435 
9/03 Kasilof 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 0.0 6 Trace 0 

Crescent 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 
Big 12.5 21 5.2 15 47.0 1,868 50.9 6,470 9 2,837 31.4 36 46.7 875 0.6 6 51.6 12.122 
M r t h u r  Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 0.0 0 Trace 6 
Chilligan 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 6.0 6 Trace 0 
Tot a1 100.0 170 100.0 2M 100.0 3,972 100.0 12,711 100.0 4,370 100.0 114 100.0 1,873 0.0 0 100.0 23,494 

Total Susitna 87.5 149 95.7 534 39.8 4,669 2 6,787 23.5 2,449 50.3 57 17.2 1,431 100.0 91 26.2 16,367 
Kena i 0.0 0 0.8 4 0.6 77 9.4 2,862 0.8 83 18.3 21 5.9 431 0.0 0 5.7 3.538 
Kasilof 0.0 0 0.0 0 9.2 1,122 6.8 2,073 5.6 589 0.0 0 3.5 790 6.0 6 7.3 4,574 
Crescent 0.0 0 0.0 6 1.9 239 8.4 2,582 12.4 1,290 0.0 0 32.3 2,632 0.0 0 10.3 6.803 
010 12.5 21 3.5 19 48.5 5,949 53.2 16,290 57.7 6,022 31.4 36 35.1 2,927 0.0 6 43.3 31,264 
Ilckthur Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 6.0 0 Trace 0 
Chilligan 0.0 0 0.0 0 Trace 0 Trace 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 
Total 100.0 170 100.0 557 100.0 12,256 100.0 30,594 100.0 16,433 100.0 114 100.0 8,331 100.0 91 100.6 62,546 
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Appendix Table 8. Run compos i t i on  es t imates  o f  sockeye salmon catches by age group and da te  f o r  t h e  Por thern  
D i s t r i c t  wes t -s ide  s e t  n e t  f i she ry ,  Upper Cook I n l e t ,  1983. 

0.2 0.3 1.2 2.1 1.3 2.2 2. 3 2.4 Total 
Date System Z Nwnber Z Nunber Z Nunber % Nunber 1 Number % Number % Nunber % Number X Number 

6/27 Susltna 91.5 14 81.7 85 77.2 946 47.4 8 42.7 313 41.9 81 16.5 27 0.0 0 60.5 1. 474 
thru Crescent 0.0 0 0.0 0 4.7 58 14.9 2 23.9 175 38.0 74 44.9 67 0.0 0 15.4 376 
7/14 B i g  1.9 0 0.7 1 10.3 126 22.8 3 11.6 85 11.9 23 4.5 7 0.0 0 10. 1 245 

b k t h u r  6.6 1 17.6 19 7.4 90 0.0 0 15.4 112 0.8 2 3.4 5 0.0 0 9.4 223 
Chllligan 0.0 0 0.0 0 0.4 5 14.9 2 6.4 47 7.4 14 26.7 43 0.0 0 4.6 111 
Tot a1 100.0 15 100.0 105 100.0 1,225 100.0 15 1 0 0 .  732 100.0 194 100.0 149 0.0 0 100.0 2,435 

7/15 Susltna 91.5 567 81.7 5,569 77.2 23,607 0.0 0 42.7 8,819 42.0 1,733 18.5 1,491 100.0 207 57.1 41.933 
thru Crescent 0.0 0 0.0 0 4.7 1,444 0.0 0 23.9 4.336 37.9 1,567 44.9 3.622 0.0 0 16.3 11,569 
7/19 BIO 1.9 12 0.7 45 10.3 3,154 0.0 0 11.6 2,396 11.9 491 4.5 359 0.0 0 3.1 6,457 

Hcbthur 6.6 41 17.6 1,202 7.4 2,248 0.0 0 15.4 3,181 0.8 34 3.4 272 0.0 0 3.8 6,978 

I 
Chilllgan 0.0 0 0.0 0 0.4 115 0.0 0 6.4 1,322 7.4 306 28.7 2,311 0.0 0 5.7 4.054 

u Total 100.0620 100.0 6,816 100.0 30,568 0.0 0 100.0 20,654 100.0 4,131 100.0 8,055 100.0207 100.0 71,051 
u 
I 

7/20 Susitna 0.0 0 96.2 2,188 34.1 7,810 0.0 0 73.1 B,648 43.0 1,637 47.7 1,229 0.0 0 43.6 21,572 
thru Crescent 0.0 0 0.0 0 Trace 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 
8/26 Fish 0.0 0 0.0 0 23.1 5,290 0.0 0 Trace 0 2.0 78 0.6 14 0.0 0 12.4 5,382 

Big 0.0 0 3.5 79 42.8 9,802 0.0 0 26.5 3,135 55.0 2,168 51.6 1,331 0.0 0 3719 16.515 
kl lr thur 0.0 0 0.3 8 Trace 0 0.0 0 0.4 47 . O  1 0.1 4 0. 1 60 u.0 0 
Chi 11 lgan 0.0 0 0.0 0 Trace 0 0.0 0 Trace 0 Trace 0 Trace 0 0.0 0 Trace 0 
Total 0.0 0 100.0 2,275 100.0 22,902 0.0 0 100.0 11,BJO 100.0 3,944 100.0 2,578 0.0 0 100.0 43.29 

Total Susitra 91.5 581 85.2 7,844 59.2 32,362 47.4 7 53.5 17,780 42.6 3,511 25.5 2,747 100.0 207 55.6 65.033 
Crescent 0.0 0 0.0 0 2.7 1,502 14.9 2 15.4 5,110 19.8 1,641 34.3 3,689 0.0 0 10.2 11.944 
Flsh 0.0 0 0.0 0 9.7 5,290 0.0 0 Trace 0 0.9 73 0.1 14 0.0 0 4.6 5.363 
010 1.9 12 1.4 124 23.9 13,OB3 22.8 4 16.9 5.616 32.4 2.682 15.7 1,697 0.0 0 13.8 23.218 
M r t h u r  6.6 42 13.4 l , 2 8  4.3 2,338 0.0 0 10.1 3,341 0.4 36 2.6 281 0.0 0 6.2 7.266 
Chl l l  lean 0.0 0 0.0 0 0.2 120 14.9 2 4.1 1,369 3.9 320 21.8 2,354 0.0 0 3.6 4.165 
Total 100.0 635 100.0 9,196 100.0 54,695 100.0 15 100.0 33,216 100.0 8,269 100.0 10,782 100.0 207 100.0 117.015 



Appendix Table 9 .  Age composition by r iver  of sockeye salmon escapement, sport 
harvest, and spawners, Upper Cook Inlet ,  1983. 

Riw 1.2 1.3 2 2  2.3 Other Total 

Russian Rim 
Sport Harvest 

Kenai R Sport 
Hawest Below 
Soldotna Bridge 

K e ~ i  R Sport 
Harvest Rbove 
bldotna Bride 

Kasilof Rim 31 
Exapernt  

)ikubon 11,792 1,280 2,016 912 0 16,000 
Percent 73.7 8.0 12.6 $ 7  0.0 100.0 

Nwbws 1,929 16,139 505 2,044 344 22,961 
Percent 8 .4  79.0 2.2 8.9 1.5 100.0 

Nuckrs 37,210 458,445 10,869 50,926 8,483 w941 
Percent 6.6 81.0 1.9 9.0 1.5 100.0 



Appendix Table 9. Age composition by r iver  of sockeye salmon escapement, sport 
harvest, and spawners, Upper Cook In le t ,  1983 (continued). 

-- - - 

Riw 1.2 1.3 2.2 2.3 Other Total 

Wi lof R 
Pmwl* Hurbrn 
Dip Wit k m s t  Percmt 

Kasilof R 
Rnawl-tkc Hwbav 
6il l  N& Hawest Rrcanf 

Fih T h  for Egp 
aid Offsp-ing llot Nwbav 
I l r t d  to  Kasilof Prrcent 

1/ Switm River spwt harvest includes those fish harvested abvc the 
nclpaatt countirq site. Scales wm not -led frol the wt harvest, 
the ogr ccqmition of the nc-t was used to expard these estimates. 
sport humt war thm subtracted f r o  the esca-nt to calculate spwnrs. 

2/ Scaln wnu not sampled Fr# the sport or d ~ p  net harvest, the age mposltion 
fra the acapment through Russian River welt= was used t o  expand the Russlan 
Rim spa4 harvest est~vtn and the age collpositton froa the total rainstem 
esclp#nt uas used to  expard a11 othw sport and d i p  net harveits. 
Spat huvnts a h  the Soldotru k d g e  were subtracted from the 
aeqamt to  calculate nu&m of sparers. 

3/ Scales rrr, not taken froa fish caught in the sport fishery, d i p  net f~shery, or 
frvr those fish taken for qgs. The age coqosition of the escapement was applied 
to thaw catcheS. Thr SpWt harvest urd egg-take fish whoso p?WgMy W e  not 
returned to the Kasilof River were subtracted frca the escapenent to calculate 
n d n m  of spwnn. 

4/ h estimate of Cmmrt River sport b e s t  of sockeye salmn i s  not available, 
m as swd  escaperent equaled MI.bffS. of sparmers. 

51 Scales wnr not t a k n  frw the Fish C m e k  sport harvest. The age caposit ion 
of the escapamt wu applied to the sport harvest. Sport catches occwred i n  
saltwater ud wm not i n c l d d  in the escapement counts. Estimates of escapement 
quls ntnkrr of 



Becaure the Alaaka Department of Firh and Game receives federal funding, all of itr 
public program and activities are operated free from discrimination on the barir of race, 
religion, color, national origin, age, sex, or handicap. Any perron who believes he or rhe 
haa been discriminated againrt rhould write to: 

O.E.O. 
U.S. Department of the Interior 
Waahington, D.C. 20240 


	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF APPENDICES
	ABSTRACT
	INTRODUCTION
	METHODS
	Catches and Escapements
	Age Composition
	Catch Apportionment
	Returns

	RESULTS AND DISCUSSION
	Catches and Escapements
	Age Composition
	Classification Models
	Catch Apportionment
	Returns By River System
	Exploitation Rates
	Returns Per Spawner

	ACKNOWLEDGMENTS
	LITERATURE CITED
	APPENDICES



